Chapter 2 Quarks and leptons

For example, as explained on page 14, an electron neutrino can
interact with a neutron to produce a proton and an electron.

v+n —= p+e
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However, an electron neutrino and a neutron could not change into an
antiproton and a positron.
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non-lepton, we can see that the total lepton number is unchanged in
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State one similarity and one
difference between

a an electron and a muon,

ns The first equation has a lepton number of +1 before the change and a
ngle lepton number of +1 after the change. So this equation is permitted. b an electron neutrino and a
1;er The second equation has a lepton number of +1 before the change and MmN NEULNHS:
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2 In muon decay, the muon changes into a muon neutrino. In addition,

an electron and an electron antineutrino are created to conserve charge. i two protons collide and
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equation is permitted. i Complete the equation
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It obeys the lepton conservation law and conservation of charge but it is a What is the charge of i
never seen. The reason is that the muon can only change into a muon a muon neutrino, ii an
neutrino. The above decay can’t happen because a muon can’t change antimuon, iii a positron, iv
S into 2 muon antineutrino and an electron can only be created with an an electron antineutrino?
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The lepton number is + 1 for any lepton, —1 for any antilepton and 0 is not permitted.

for any non-lepton. av+p—=n+e

Leptons are in two branches, the electron branch and the muon bv,+p—=n+e’

branch. cvV.+p—=n+ et
e

The lepton number for each branch is conserved in any change. dv +p—=n+u'
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