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Doesn’t contribute when Ji = Jf = 0.
But calculable in reasonable nuclear models.
O(1/A) in elastic scattering.
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Spin-dependent scattering down by 1/A but has long tail.
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depends on the transition direction). M(GT) is the GT reduced matrix
element (which is independent of the transition direction).
A
It is evident from inspection of the left side of Figure 6 that the exper
imental values of GT matrix elements in the sd shell are systematically
smallerorder
than the
predictions
of the
W-interaction
wave functions coupled
® +.
Leading
decay
operator
is στ
with the free-nucleon operator, by a factor of about 0.77 (indicated by the
lower line on the left side of Figure 6). The same wave functions combined
40-Year-Old
Problem: Effective gA needed
in all calculations of
with the effective operator account for
most of the data extremely well.

g “Renormalization:” Gamow-Teller β Decay

shell-model type.
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Theoretical vs experimental R(GT) matrix elements (see Sections 3 and 3.2).

Lots of suggestion about the cause but no consensus until quite recently.
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FIG. 3 (color).

The GT plus IVSM strength distributions ob-

the full fp shell-model space and t
[30] are employed with the effect
0:77t . The calculation, when f
tributions to simulate the experim
gives a qualitative description
BðGT þ IVSM Þ spectrum belo
cludes the region of the GT giant
mental strength distribution exte
resonance region due to configu
states with 1p1h and 2p2h configu
The predicted BðGTþ Þ distribu
agrees qualitatively with the data up
of 8 MeV. By contrast, the stren
clearly underestimated.
The experi
P
strength of
BðGTþ Þ ¼ 1:9  0:
estimated IVSM contribution is c
larger than the SM predictions with
1.6 [2,3,32]. Some approaches wit
phase approximation account for t
high excitation energy region [33,
also a possibility of underestimati
tion in our analysis.
If the GTþ plus IVSMþ stren
energy region above 8 MeV are
transitions, they might contribute
shows the experimental cumula
Eq. (3) with a band and the SM p
line. The experimental value of
much as the SM prediction due

Caðp; nÞstrength
Sc and
tainedof
bytheoretically
MD analysis of the
(a)
Only about 2/3
expected
observed.
(b)

48 Tiðn; pÞ48 Sc

48

48

reactions. The curves are the SM predictions

96 35.8
91 And
16.6

2νβ β Decay. . .
From F. Iachello

1.4

2 matrix
eir error

from experimental τ1 2 ISM
0.12
gISM
A,eff 1.269A
from experimental τ1 2 IBM 2 CA SSD
2
gIBM
1.269A 0.18
A,eff

1.2
1.0

gA, eff

xchange

0.8
0.6

Ca

Ge Se

ZrMo

Cd

Te Xe

Nd

0.4
0.2
0.0
40

60

80

100

120

140

160

Mass number
FIG. If
5. quenching
(Color online)is Value
of gA,eff in
extracted
from experiment
this severe
0ν decay,
for IBM-2
and
the
ISM.
experimentalists will not be happy.

Ab-Initio Calculations in the sd-Shell
Explains Most of Quenching
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Shell model seems to
include some correlations.
Quenching comes from
additional correlations and
“meson-exchange currents”
(roughly speaking).
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Again, most of the quenching from correlations, meson-exchange currents.

Quenching increases with mass.

Neutrinoless Double-Beta Decay
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Intermediate neutrino has 100 or so MeV of momentum on
average, so would like to know gA (q) at q ≈ 100 MeV.
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The End. Thanks.

