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Mean-field calculations with Skyrme EDFs

A Skyrme energy density functional looks like

E[V] = / APrése [p(r), 7(1), .. ] = / a1 CrPp(ry? + CPp(r)r(r) ... J

e Densities calculated from an underlying
product wavefunction v

e Terms are bilinear in the densities p, 7,
e Microscopic, yet computationally cheap R ; —
e Applicable through the entire nuclear chart R ‘ ‘

« Around 10 parameters % i eses |
e Fitfted to masses and charge radii ‘ y | ‘ ‘
o Symmetry breaking is crucial G S 'Y
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10Nd as example
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10Nd as example
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Skyrme functional
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The effective mass m*
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o Effective mass m*/m controls single-parficle level density
e Semiclassical methods with effective interactions often
compensate for “bad” effective mass
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Enhancements for EDFs
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Correlating enhancements
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Conclusions & Perspectives

We developed a model that ...
e is based on a Skyrme EDF
e Microscopic yet applicable across the nuclear chart
e can be calculated efficiently and accurately
o through a coordinate space representation
o is thermodynamically consistent

e Everything derived from a partition function.
e Canonical ensemble through projection.

e we are using to study rotational enhancements
e provided the effective massis ~ 1.

e which seem to correlate very well with deformation.
Open questions are ...
e An analytical model for rotational enhancements?
o Systematic improvement of the shell-model interactions?
e Level density calculations for fission?
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Nucleus plus gas

20Ne with SLy4

10—1 4

1072 4

10—3 4

10—4 4

p (fm~3)

"--‘..*
S

T (MeV)
-¢- 0.0 -¢- 20
-¢- 1.0 -¢- 4.0

\\‘\‘
~

~

LY ~
\\\*N‘

Raltl SELT Sty dubnln

28th of May 2018

17 /24



Why 3D coordinate space codes?

. 240pPy with SLy4, no pairing.
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Shape transitions

SV-mas10

Shell-model space

NRRRN

142Nd
144Nd
146Nd
148Nd
ISONd
152Nd

142Nd
]44Nd
146Nd
148N\
150N\ g
152Nd

ARREN

T (MeV)

28th of May 2018

19/24



Analysis of enhancement
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The effective mass m*

Single-particle levels “feel” a
hamiltonian
h2
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The effective mass m*
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Octupole deformed Thoriums
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Fission Barriers
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Bj@arnholm-Bohr-Mottelson formula

For axially sysnmetric configurations
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