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Let us first calculate the density of final states
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If we are interested in electrons emitted with an energy between Ee and Ee+dEe, 
the variation does not affect the electron observables. Hence one gets:
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If we neglect the very small nuclear recoil energy, for constant electron energy
we obtain
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The final expression for the density of final states of en electron emitted
with a given energy and momentum (integrated over all angles) is:

Now we need to calculate the interaction matrix element:
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The neutrino wave function can be written as:
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For the electron, a plane wave approximation is too crude, and one has to
consider the distortion of the wave function caused by the interaction with
the electromagnetic field of the nucleus. Quantitatively, the main effect is
to alter the magnitude of the electron wave function at the origin:
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The Fermi function slightly distorts the beta spectrum shape.
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Depends on nuclear wave functions
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If we assume that the nuclear matrix element is totally independent of pe, and for
vanishing neutrino mass, one gets

Fermi-Kurie plot

The intercept with the energy axis is a convenient way to determine the Q-value!
This procedure applies to allowed transitions. (For forbidden transitions, there is
an additional pe dependence of |M’|…

Fermi-Kurie plot for the
allowed beta decay in
66Ga
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Deviations around the
endpoint due to nonzero
neutrino mass…

Hypothetical case of
beta decay with non-
vanishing neutrino mass
(3H decay; mνc2=30 eV)
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This integral can be expressed as:
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where                              and w0  is the reduced max. electron energy.
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If we assume that the matrix element does not depend on w, and after taking out
the strength g of the weak interaction, one obtains:
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From the expression for fT, it is possible to determine the strength g of the beta-
decay process, if one knows how to determine the reduced matrix element. As
will be discussed later, for superallowed                  transitions, the matrix
element is        so the fT values should be identical.
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or, introducing the dimensionless constant G:




