Advanced Patrticle Physics: VI. Probing the weak interaction

4. Neutral currents (CERN, 1973)

Gargamell Bubble Chamber v,te o>v, +e
G g : K

u 1%

e e

Neutral current vN events appear
with a significant rate:
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i.e. approx.1/3 of the vN
interactions are neutral current
' interactions.

One out of three ve— ve events

Structure of Neutral currents

Ansatz: four-fermion interaction as g2—0 approximation of:
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Experimental determination of the L i . 5

structure of the weak neutral currents: e Uy 2 (gV 9ar Ju

—) Neutral weak interaction couples to left- and right-
handed fermion current contributions differently:

1

1
g, = E(gv o gA) O = E(gv = gA)

- 14
Jic =uy”(gr 2}/

1 5
+9, 2}/ u

U. Uwer



Advanced Patrticle Physics: VI. Probing the weak interaction

U. Uwer

4.1 Vector and axial-vector couplings
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pure V-A structure

4.2 Effective coupling Gy
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As 4-fermion interaction is

the g2—0 approximation of a
massive boson exchange:

Comparison of the coupling constants in the g2—0 limit:
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4.3 Neutrino-electron scattering (NC) Ay
b A
Using the matrix element above one finds: ) 5 3
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Determination of the vector/axial-vector couplings
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