


Superallowed 0* — 0* nuclear 8 decay

K 0* 1
G,M. )’

f = statistical rate function f(Z, Qgc) BR QEC
t = partial half-life f(t,,, BR)
G, = vector coupling constant
Mc = Fermi matrix element

ft =

Including corrections

7t = ft(1+ 5)[1- (Bc ~8ys)1= 5 5

2GZ (1+ A})

o = isospin-symmetry breaking correction
0’r, dys = radiative correction (transition dependent)
Ag = radiative correction (transition independent)




Superallowed 0* — 0* nuclear 8 decay
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f = statistical rate function f(Z, Q)
t = partial half-life f(t,,, BR)

G, = vector coupling constant

Mc = Fermi matrix element

ft

Including corrections

7t = f( [1—1=ZGZ(:(+®

f(Z, Qgc) f(nuclear structure) f(interactions)
~1.5% 0.3-1.5% ~ 2.4%




World data for superallowed 0* — 0* 8 decay (2009)

» Approximately 150 individual J.C. Hardy and I.S. Towner

measurements made contributions Phys. Rev. C 79, 055502 (2009)
with compatible precision. SR
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Error budget for V, ,determined from 0* — 0* decays
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Testing 6. calculations by experiment

Our strategy is to compare the ft
values from a pair of mirror
superallowed decays.

Accepting CVC is valid : Vv
7t = ft(1+ 6 )[1- (8. - 5,s)] = CONST

Then, ratio of ft values for a pair of
mirror superallowed transitions is
fta ' 'a a a
o =1"'(8||ao _6R)+(SZS _6NS)'(6:): -8¢)

a: decay of the T, = -1 parent

(need to be measured)

b: decay of the T, = 0 parent

(well-known to better than +0.1%)
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Testing 6. calculations by experiment
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Testing 6. calculations by experiment
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Experimental set-up for branching-ratio measurement

Momentum
Achromat
Recoil

Separator

Coffin 0 5

TH(3°K, 2n)38Ca at 30A MeV gas target

T Slit 3
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HPGe detector
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Challenges for the decay of 33Ca

Complex decays require direct branching-
ratio measurements approaching +0.1%.

Our approach: BRg = 1- XBRgt
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Results for the beta-decay branching of 38Ca
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Summary S
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