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Major routes of present developments

@ Improved fit protocols for parameterizations

o more diverse observables

o more data (" mass formulas”)

o avoiding finite-size instabilities in spin and/or isospin channels

o better constrain deformation properties

o New and/or extended forms of effective interactions / energy density functionals

o higher-order gradient terms [Becker, Davesne, Meyer, Navarro, Pastore, PRC 96
(2017) 044330]

o combining finite-range and gradients [Bennaceur, Dobaczewski et al, JPG 44 (2017)
045106]

o replacing density dependence by many-body forces [Sadoudi, Duguet, Meyer, Bender,
PRC 88 (2013) 064326]

o Codes

o Towards systematic symmetry-unrestricted calculations

o breaking symmetries beyond triaxiality is not just "more of the same”, but sometimes
requires new developments for algorithms (HFB equation becoming complex,
conserving number parity of configurations, tagging and following blocked states, fixing
the orientation of the nucleus, ...)

o more effcient representations are welcome (in terms of CPU and storage requirements)

o more efficient and/or stable convergence is welcome
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Relevance of surface tension
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Relevance of surface tension

Family of fits with systematically varied asur.
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SD band head
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FIG. 4. (Color online) Potential energy curves for '**Pb (top)
and »°U (bottom) versus quadrupole deformation g calculated
with SKI3, SkI4, SkM*, SkO, SLy4, and SLy6 Skyrme EDFs. All
Ecl:sr:'e:e:e normalized to the spherical point. Axial symmetry is FIG. 5. (Color online) Residuals AE = Ej, — £3, (top) and rms
deviations from experiment (bottom) for various Skyrme EDFs.
Additional references for the Skyrme forces: SLy5-SLy7 [88], SKMP
[126], SkX-SkXC [127], SIII'[128], MSk1-MSk6 [129], BSk2 [87],

ion of deformed states 9 October 2018 5/16




SD band heads

o /=2 /=4 A /=6 o /=2 /=4 A £=6
T8 T R S
s < 0.6 -
0.61 ¢ i 3 ]
g g .
< 0.4 el lienen <& 0.44 P e
F”"n =& el escagnn,, S (1 ﬁa,,,i'"'i
Y S S S ossshssnadunngg
0.21 ‘==’,‘,-- ke e Ak, 0.2] geert seadus; =.$=“_‘““‘“““
L4 147
’\12’ 80Hg ’\12,
> 101 ® 104
219 210
3 2 8
4 9 4 4 6
41 yaaaa i 4]
186 188 190 192 194 196 198 200 188 190 192 194 196 198 200 202

Ryssens, Bender, Bennaceur, Heenen, Meyer, arXiv:1809.04406

M. Bender, IPN Lyon (IPN Lyon) Mean-field description of deformed states 9 October 2018 6 /16



SD band impact of tensor
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Finite-size spin instabilities
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Finite-size spin instabilities
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FIGURE 2. (color online) Left: The isoscalar spin density sp obtained with a modified T22 parame-
terization (see text) with C@s = 0 for the J, = 54h state in the ground superdeformed band of '®*Hg at
convergence. Right: Same as the panel on the left, but for C@‘ =40 MeV fm° at a few iterations before
the code crashes.

V. Hellemans, P.-H. Heenen and M. Bender, AIP Conf. Proc. 1491(2012) 242

M. Bender, IPN Lyon (IPN L

Id description of deformed states 9 October 2018 10 / 16




Finite-size spin instabilities

FIGURE 2. (color online) Left: The isoscalar spin density sy obtained with a modified T22 parame-
terization (see text) with C}* = 0 for the J. = 54% state in the ground superdeformed band of 194Hg at
convergence. Right: Same as the panel on the left, but for Cj* = 40 MeV fm? at a few iterations before
the code crashes.
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FIGURE 3. (color online) Cut through the spin density sp at x = 4.4 fm for the J. = 54/ state in the
ground superdeformed band of '**Hg as obtained with a modified T22 parameterization (see text) with
Cé“ =40 MeV fm® at the onset of the instability (left panel) and at few iterations before the crash of the
at initialisation code (right panel).
Hellemans, Heenen, Bender, AIP Conf. Proc. 1491(2012) 242
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Towards Symmetry-unrestricted calculations: rotating pears
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Towards Symmetry-unrestricted calculations: rotating pears
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Major routes of present developments

@ Improved fit protocols for parameterizations

o more diverse observables

o more data (" mass formulas”)

o avoiding finite-size instabilities in spin and/or isospin channels

o better constrain deformation properties

o New and/or extended forms of effective interactions / energy density functionals

o higher-order gradient terms [Becker, Davesne, Meyer, Navarro, Pastore, PRC 96
(2017) 044330]

o combining finite-range and gradients [Bennaceur, Dobaczewski et al, JPG 44 (2017)
045106]

o replacing density dependence by many-body forces [Sadoudi, Duguet, Meyer, Bender,
PRC 88 (2013) 064326]

o Codes

o Towards systematic symmetry-unrestricted calculations

o breaking symmetries beyond triaxiality is not just "more of the same”, but sometimes
requires new developments for algorithms (HFB equation becoming complex,
conserving number parity of configurations, tagging and following blocked states, fixing
the orientation of the nucleus, ...)

o more effcient representations are welcome (in terms of CPU and storage requirements)

o more efficient and/or stable convergence is welcome
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