Particle Physics Part I - Accelerators, QED and types of Particles
Particle Accelerators:
Linear Single stage		Linear Multiple Stage			Cyclotrons/Synchrotrons






Particle discoveries:  (i.e. atoms are not fundamental particles)  
1877: Electron – JJ Thomson and “Cathode Rays” (they have charge)
1930: Bothe and Becke eject a neutron by bombarding beryllium with alphas
1932: Anderson detects Positron in cosmic ray collisions.  (Anti particle predicted to exist by Dirac)
1936: Anderson detect the Muon in a cosmic ray collision
1955: anti protons created in an accelerator by colliding 6 GeV protons: 


p + p  p + p + p + 		(How are the proton and anti proton created?)


Quantum Mechanics vs. Field Theory:
In Quantum Mechanics, Forces are mediated (transmitted) by field particles:
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Type			Relative Strength	 Field Particle
Strong Nuclear	1			Gluons (mesons)	
Electromagnetic	10-2			Photon (γ) 
Weak Nuclear		10-6			W+, W- and Zo 
Gravitational 		10-38			Graviton? 
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Name		Particle	Antiparticle
Electron	e-		e+
Proton		p		 
Pion		 + 		 -

What happens if particle meets anti particle:






How you know if they have an antiparticle:







What the +, o, and - mean:










Types of Particles
	Gauge Bosons
	Leptons
	Hadrons

	














	
	Mesons
	Baryons
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TABLE 32-2 Particles (stable under strong decay)"

Particle Anti- Rest Mass Lifetime
Category *Name Symbol partidle Spin  (MeV/c)) B L. L, L, S () Principal Decay Modes
Gauge  Photon v Self 1 0 OO0 0 Stable
bosons W w* w 1 80.33 % 1 0 0 0 0 0 3x10® en,uy, m,hadrons
7] 7% Self 1 9119%x10° 0 0 0 0 0 3X10% e*e,u'w, "7, hadrons
Leptons  Electron ¢ 5 H 0511 0+1 0 0 0 Stable
Neutrino (¢) v, % 1 0<70X10% 0+1 0 0 O Stable
Muon n o } 1057 0 0+1 0 0 220x10°° eiy,
Neutrino () v, A 3 0<0.17)' 0 0 +1 0 0 Stable
Tau b ™ 3 1777 0 0 0+1 0 291X107" w g e Fr,hadrons
Neutrino (1) », , i 0(<24) 0 0 0+1 0 Stable
Hadrons (selected)
Mesons  Pion G 0 0 0 0 0 0 260x107° u'y,
Selft 0 0 0 0 0 0 084x107'2y
Kaon K- 0 0 0 0 0+1 124x10°® u
K¢ 0 0 0 0 0+1 089%10™° &
K} 0 0 0 0 0+1 517x10°® n*
Eta Self 0 RS0 10510 0W0S X 10°2 '+ 2y,
and others
Baryons Proton P 9383 +1 0 0 0 0 Stable
Neutron n 939.6 +1 0 0 0 0 887
Lambda A° 1157 1S R OF BORS0SS 263510710
Sigma % 1189.4 +1 0 0 0-1 080x107°
> 1192.6 e OO TR (17431 0320
S 11974 s OFR0RI0 11 48D 10310
Xi 13149 IR 0RO R 01280 00 X1 010
= 132 SR OFF0R 0201 641 10710
Omega Q 1672.5 +1 0 0 0-3 082x107"
and others

'See also Table 324 for particles with charm and bottomness.

*Experimental upper limits on neutrino masses are given in parentheses.




