Particle Physics - Things you can Learn by Rote

Remember: 1femtometre (1fm) = 10-15m

	Particle 
	Relative Charge
	Antiparticle 
	Relative Charge
	Mass/kg
	Rest Energy (MeV)

	Electron 
	-1
	Positron 
	+1
	9.11x10-31
	0.511

	Neutrino 
	0
	Antineutrino 
	0
	0
	0

	Proton 
	+1
	Antiproton 
	-1
	1.673x10-27
	938.257

	Neutron 
	0
	Antineutron 
	0
	1.675x10-27
	939.551


Remember that these values will be on your datasheet, but familiarity with them (especially the correct powers of ten) will be beneficial to you.

	Particle
	Charge
	Forces felt

	up quark, 
u


	charmed quark, 
c (not required)
	+ 2/3 e
	electromagnetic, weak, strong

	down quark, 
d
	strange quark, 
s
	- 1/3 e
	

	electron, 
e
	muon, 
μ
	- e
	electromagnetic and weak

	electron neutrino, 
νe
	muon neutrino, 
νμ
	0
	weak only


Hadron – any particle made up of quarks or antiquarks (therefore "Heavy")

   -  any particle that experiences the strong nuclear force
(can also interact through the electromagnetic force if they are charged, and strange hadrons can decay through the weak force) 

Baryon – hadrons that are made up of three quarks (or antiquarks)

- examples: proton, neutron, (lambda)

Meson – "middle" weight hadrons made up of one quark and one antiquark


- examples: pions and kaons

Lepton – interacts through the weak force

- doesn’t interact through the strong force 

(can also interact through the electromagnetic force if charged)

- generally they are “light” particles 

- not made up of anything else, i.e. indivisible

Boson – exchange particles - e.g W+/- (for the weak force), photon (for the electromagnetic force)

	Quark Flavour
	Electric Charge
	Strangeness

	u
	+ 2/3 e
	0

	d
	- 1/3 e
	0

	s
	- 1/3 e
	-1


Note that the strangeness of a strange quark has the same sign as its electric charge, thus the antistrange quark is the one with positive strangeness!

Particles: (using set notation)
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Lepton number:
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Non-leptons (n, p, , K and photons) have a lepton number of zero.

Lepton number is conserved in an interaction or decay (each branch is conserved independently).
The lepton number of electrons and muons has the opposite sign to their electric charge. This is because electrons are particles while positrons are antiparticles.

Other conservation rules:

Conservation of charge – electric charge is always conserved in any interaction

Conservation of mass-energy – mass can become energy (usually kinetic) energy can become mass,  but the total of the two is always conserved. 

