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10° Q,
—— (HF+BCS)

From Bonche, P., 1988, in The Variety of Nuclear Shapes
edited by J.D. Garrett et al. (World Scientific, Singapore), p. 302.

Reviews of Modern Physics, Vol. 68, No. 2, April 1996
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Schiff vs. octupole
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Quality of the rotational approximation to the
reduced matrix elements is excellent
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22Ra Schiff moment vs. *’Ra octupole moment
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22Ra Schiff moment vs. **Ra octupole moment
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22Ra Schiff moment vs. 2°Ra octupole moment
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Octupole moments in **Ra and **°Ra
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What Is known about

Energies in keV What we can aim for
5/2° 146.36

Binding energies

K'=5/2 . Odd-Even Mass

. Staggering
92 G2 . Axially and octupolly |~
+ deformed
2 1.9 . Half-life
7/2* 42 43 . Proton Quadrupole
5/2" 29.19 moments
. Magnetic dipole
5/2 0 3/2" 8.28(17)eV moment
K" = 5/2" K" = 3/2" . Mean_square radii
difference

_ 229
Nilsson Th . First few transition
633 Labels 631 rates

Octupole: degree
of freedom
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Reproduction of experimental odd-even
mMass Staggering Adjusted pairing

Interaction
Vo.n Vo,p

S 220.19

SKM* 216.25

SKO' 184.34

Experimental values SKXe 173.63

to reproduce:

SLY. 231.8
A, = 0.77 MeV 4 559

A, = 0.68MeV UDFo 156.45

UDF1 169.80

https://people.physics.anu.edu.au/~ecs103/chart/
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xLet'S go CfOSSing hunting Sl used before for 229Th calculations:

E.Litvinova et al.,Phys. Rev.C, 79 064303 (2009)
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Neutron single-particle energies [MeV]

Total Q30 (1000 fm?3) Total Q30 (1000 fm?3)

Evolution of the energy of the blocked state with the octupole deformation in #*9Th
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. Parametrisations | Proton Q Proton Q Magnetic
Explorin X 5
P 9 (100 fm) (1000 fm) moment (u, )
Skyrme Sl | 631, 3/2> 8.17 1.70 -0.52
| 633, 5/2> 8.13 2.25 0.16
arame-
p SKM" | 631, 3/2> 8.66 1.85 -0.24
trisations |752.5/2> 505 028 053
. SKO' | 631, 3/2> 8.41 1.49 -0.56
Results obtained 633, 5/2> 8.15 2.89 -0.20
while fitting pairing
strengths SKXc | 631, 3/2> 8.06 1.31 -0.53
| 633, 5/2> 8.16 0.75 -0.28
“9This not in the SLY4 | 631, 3/2> 8.51 213 053
fitting constrains 1633, 5/2> 854 0.68 -0.14
for these
interactions, so no UDFo | 622, 5/2> 8.46 0.68 -0.44
systematics | 63, 3/2> 8.32 1.39 ~0.44
expected.
UDF1 | 752, 5/2> 8.58 0.66 -0.40
| 631, 3/2> 8.48 175 -0.49
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What’s next for 22°Th?

. Constrain the quadrupole moments to experimental
values.

. Adjust the time-odd coupling constants (Landau
parameters) to experimental magnetic moments.

. Perform the GCM mixing of octupole shapes.

. Project the particle numbers.

. Determine the 3/2+ — 5/2+ E2 and M1 reduced matrix
elements and their mixing together with their
uncertainties.
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(no pairing here and below)
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What’s next for 143Ba?

1. Shut your eyes, calculate, publish, drink some beer,

and be generally happy.
2. Make some progress once functionals based on the

density-independent generators become available.
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Conclusions

Octupole collectivity in actinides is robustly
predicted but imprecisely described.

Schiff moments are strongly correlated with octupole
moments.

Details of structure of individual orbitals are
important for the description of >*Th, adjustments to
data are mandatory.

Description of octupole collectivity is hampered by
singularities in angular-momentum restoration.
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Thank you
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S. E. AGBEMAVA, A. V. AFANASJEV, AND P. RING
PHYSICAL REVIEW C 93, 044304 (2016)
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Intrinsic Schiff moments vs. octupole moments
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Intrinsic octupole moments in actinides = summary
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Laboratory Schiff moments
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NucMagMom Collaboration (est. 2017)

Michael Bender, Lyon

Witek Nazarewicz, Mengzhi Chen, MSU
Alessandro Pastore, Pierre Becker, York
.... all wishing to join are welcome
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