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BASIC WEAK-DECAY EQUATION
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f = statistical rate function: f(Z, Q)
t = partial half-life: f (t,,, BR)

G, = vector coupling constant
<T > = Fermi matrix element
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THE PATH TO V4
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ISOSPIN SYMMETRY BREAKING CORRECTIONS

J—(
J—

Ocs

Difference in configuration mixing
between parent and daughter.

® Shell-model calculation with well-
established 2-body matrix elements.

® Charge dependence tuned to known
single-particle energies and to meas-
ured IMME coefficients.

® Results also adjusted to measured
non-analog 0" state energies.

+

Oc

Mismatch in radial wave function be-
tween parent and daughter.

® Full-parentage Saxon-Woods wave
functions for parent and daughter.

® Matched to known binding energies
and charge radii as obtained from
electron scattering.

® Core states included based on
measured spectroscopic factors.
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TESTS OF (5.-5,.) CALCULATIONS

A. Test how well the transition-to-transition differences in .-, match the
data: i.e. do they lead to constant 7t values, in agreement with CVC?

B. Measure the ratio of ft values for mirror 0*> 0" superallowed transitions
and compare the results with calculations.
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SUMMARY AND OUTLOOK

1. Analysis of superallowed 0%+ 0*nuclear  decay confirms
CVC to +0.011% and thus yields V , = 0.97420(21).

2. The three other experimental methods for determining V
yield consistent results; the neutron-decay result is only
a factor of 4 less precise and agrees completely.

3. The current value for V_,, when combined with the PDG
values for V,_and V_, satisfies CKM unitarity to +0.05%.
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(CVC), and agreement with mirror-transition pairs.

. Improved and new correction terms are appearing. They

will need to be tested for compatibility with CVC.
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9t s been a fun way to make a living
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