Particle Physics Part II - Conservation Laws and Quarks
Conservation Laws:
Charge					Mass/Energy				Nucleon #


Conservation of Baryon number: (All Baryons are B = +1, anti-Baryons are B = -1)
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Example: Can the following reaction occur?

[image: ]			p    +    n    →    p    +    p    +    

Charge:

Mass/Energy

Baryon #

Conservation of Lepton number:  (Conserved by type Le, Lm, Lτ)
[image: ]
	Can this decay occur?
             τ-    →    -    +    o    +    τ






	Find the missing decay product:
           τ-    →    τ    +    e-    +     ??




Quark Theory:
[image: S:\Images\32_5.JPG]
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Match these quark contents with the Baryon:  (Figure out the content of the rest!)
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All leptons have a lepton number
of 1 and antileptons have a lepton

number of -1
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TABLE 32-3 Properties of Quarks and Antiquarks

Name  Symbol  Spin  Charge  Baryon Number ~Strangeness Charm  Bottomness  Topness
Up u 1 +ie 1 0 0 0 0
Down d 1 —le } 0 0 0 0
Strange s 1 —le } -1 0 0 0
Charmed ¢ 1 +ie 4 0 +1 0 0
Bottom b 1 ~le } 0 0 -1 0
Top i 1 +ie i 0 0 0 +1
Antiquarks
Name  Symbol  Spin  Charge  Baryon Number Strangeness Charm  Bottomness  Topness
Up u i —1e -1 0 0 0 0
Down d i +le -1 0 0 0 0
Strange 3 1 +le =4 +1 0 0 0
Charmed ¢ 1 —ie -1 0 -1 0 0
Bottom b 1 +le -1 0 0 +1 0
Top i i —ie -1 0 0 0 -1
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