Neutrino beams:
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Pulsed “high-current” produced
toroidal magnetic field which
focuses one charge and sweeps
away particle of the opposite
charge: produce strong neutrino
or anti-neutrino beam



Dirac Spinors in the Dirac-Pauli representation

Centre-of-mass system:
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Additional spinors for anti-neutrino scattering:

Centre-of-mass system: » P, p, =00, =0
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Neutrino/antineutrino nucleon scattering
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Remark:

ratio of neutrino/anti-neutrino nucleon scattering is about 0.5 and not as
predicted from quark scattering 1/3: nucleons also contain anti-quarks!



Fermion couplings to the Z-boson:  (recap)

V, A couplings: ¢’ =1I'-2Q,sin*g, c =1
. 1 1
L, R couplings: ¢/ = E(CC +c) cl = 5(c\’; ~cl)

In the lecture we often use g, , and g, instead of ¢, ,and c .
It is just the same — only different symbols!
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Discovery of Neutral Currents (NC) in neutrino scattering:

vﬂ+e —>vﬂ+e

14 v Clean but
very rare.

More frequent:
NC vN events.
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Comparison with charged current events
opve (VN > v X)

v, u R = =0.2.17£0.026 First determination:
Ooc(VN = uX) .
W B B » sin"g, = 0.39 £0.05
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= — —=0.43£0.12 (not too good)
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