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Electron capture delayed fission
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FIG. 2. (a) Singles a-decay energy spectrum from both Si
detectors; (b) Si-Si coincidence spectrum in the fission-energy
region. The two-peaked structure in (b) originates because the
two fission fragments have different energies, a direct result of
the asymmetric mass distribution.

A.N. Andreyev, et al. New Type of Asymmetric Fission in Proton-Rich Nuclei,
Phys. Rev. Lett. 105, 252502 (2010).
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FIG. 4 (color online). The derived fission-fragment distribu-
tion of '®*Hg as a function of the fragment mass and the total
kinetic energy.
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FIG. 5 (color online). A schematic representation of the
potential-energy surface for '°Hg in two dimensions (elongation
and asymmetry) resulting from a five-dimensional analysis. The
shapes shown, connected by arrows to their locations, are the
ground state, the saddle point, and the point where the asym-
metric valley disappears.
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Asymmetric fission of 18Hg for large exitation energies
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FIG. 3. Mass yields Y, total kinctic energy Ey, and its disper-
sion o as functions of fragment mass M and excitation ener-
gy for the compound nucleus ' Hg,
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FIG. 5. Mass and energy d)smbuunn of [\'1g.
‘ments from fission of '* Hg-2'* At for

MeV. At the left are the mass yiclds Y(H1) ( [Lhe
dashed curves are a calculation of ¥(M) in ac-

cordance with Eq, (9), nd st te i s the
E, andits

dipersion o3 on the hmvy fragment mass
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Calculations of potential energy surfaces

Hartree-Focka-Bogolubov theory
Gogny D1S and Skyrme SkM* parameter sets

Constrains on quadrupole and octupole moments
as well as on the neck parameter

Excitations of nuclei were not taken into account
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Fission barriers in ¥Hg and 1%8Hg
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180Hg — neck parameter
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Fragments before scission should have:

e the same N/Z ratio as the parent system

e mass numbers that reproduce the doubled mass of the outer
part of the fragment

e density distributions that match those of the fragments

(b)) 180 g
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180Hg N/Z =1.25
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198Hg — neck parameter
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198Hg, N/Z = 1.475
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Gogny D1S i Skyrme SkM*
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180Hg Gogny D1S i Skyrme SkM*
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Conclusions:

Potential energy surfaces of 18%Hg and 198Hg were determined

Reflection asymmetric fission paths were found

Fragment mass asymmetry of 18Hg is reproduced properly

Asymmetry of fission fragments of 1%®Hg is predicted less
precisely

Masses of fragments before scission are explained

M. Warda, A. Staszczak, W. Nazarewicz,
Phys. Rev. C86, 024601 (2012).
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Fission barriers of exited nuclei
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FIG. 1 (color online). Calculated isothermal (F at constant T')
and isentropic (E at constant S) axial symmetric fission pathways
for 22114 as a function of the total quadrupole moment Q5. The
isothermal calculations were carried out at A7 = 0.5 and
1.5 MeV. In the isentropic description, S was fixed at the free
energy minimum, i.e., S/k = 18.5(69.2) at kT = 0.5(1.5) MeV.
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FIG. 3 (color online). Symmetric isentropic fission pathways
of 2%*Fm at the values of S corresponding to kT, = 0, 0.5, 1.0,
and 1.5 MeV The energy has been normalized to zero at the
ground-state minimum. The effect of triaxial degrees of freedom
on the first barrier is marked by dashed lines.

J.C. Pei et al., Fission Barriers of Compound Superheavy Nuclei,
Phys. Rev. Lett. 102, 192501 (2009).
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FIG. 1. (Color online) Fission pathways of **Pu (top) and **Fm
(bottom) as functions of the mass quadrupole moment Qs at different
values of the ground-state temperature KT, , (marked by numbe:
MeV). Along the minimum-energy pathways (“min”; solid lines),
all self-consistent mean-field symmetries can be broken. To illustrate
the corresponding energy gain, the axial, reflection-symmetric energy
curves are also shown (“sym”; dashed lines). The energy curves
have been normalized to zero at the ground-state minimum. The
values of kT, . 1.5,and 2 MeV correspond to excitation energies
of 13.82, 36.79, and 70.88 MeV for **Pu and 14.93, 39.20, and
75.16 MeV (not shown) for 2**Fm.
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FIG. 2. (Color online) Variation of nonaxial (Qa, top) and
reflection asymmetric (Q5. bottom) mass moments as a function
of Q2 and temperature (indicated in MeV) for *°Pu. It is seen
that triaxiality and reflection asymmetry persist to k7, =2 MeV.
However, as indicated in Fig. 1, their impact on the total energy is

igible at the largest i

J.A. Sheikh et al., Systematic study of fission barriers of excited superheavy
nuclei, Phys. Rev. C 80, 011302(R) (2009).



