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Lu, Zhao, Zhou, PRC85(2012)011301(R) Staszczak, Baran, Dobaczewski,
Nazarewicz, PRC85(2012)024314

v continuous potential energy surface
toward a class-3 PES (talk by Dubray)



Microscopic collective-mass parameter
* GCM-GOA mass '

exact calculation (talk by Robledo)

e ATDHFB masss

M;; = Te(F'*Z/ — F'Z7%).

Z%QJ

. Baran, Sheikh, Dobaczewski, Nazarewicz,
i time-odd fields neglected Staszczak, PRC85(2012)024314

Cranking approximation

A — ATDHFB-C
ATDHFB-CP
o - - ATDHFB-CP°

(F;;;Foj'ﬁ + FL, FO{;)
E, + Eg

Perturbative cranking

ME = l[M(l)]—lM@)[M(l)]—l
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_symmetries

LORPA eq. in themamx

tmab eto the situation where the
equencies of the local normal
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CHFB calculation: MPI parallelization

use of N processors

neutrons protons
proc. proc. proc. proc. proc
1 2 N/2 N/2+1
OF =1/2F LIS (N-2)/4 1/2F (N —2)/4™

diagonalization w/ lapack: dgeev '
proc

Ml densities, hamiltonians

proc.
N

proc. @ proc. proc. proc.
1 P N/2 1\T/ 2+1
Baran et al.,

iterations: Broyden PRC78(2008)014318



QRPA calculation on parallel computer: MPI and BLACS

QRPA: use of N processors

matrix elements of the QRPA eq.: A o :8’)’ 5 B o /3 ~ S

ScaLAPACK
D-block cyeclic distribution for load balancing

function: indxl2¢g for distribution
subroutine: pdsyev for diagonalization

Ex. dim.: 50,000 for K=0 in =~4°Pu

w/ 512 cores 1024 cores 2048 cores
matrix element: 14,000 secs 7,000 secs 3,600 secs
diagonalization: 1,400 secs 740 secs 680 secs

inversion : &1 secs 15 secs 13 secs



Numerical results for #4°Pu: Potential energy

SKM * +
pairing EDF

Yamagami, Shimizu,
Nakatsukasa,
PRC80(2009)064301

adjusted to pairing
properties of well-
deformed nuclei
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Quadrupole mass parameter in *4°Pu

strong dependence on
the shell structure/
configuration

curvature of the
collective potential

Ci(B) = %2(5)

: . LQRPA
recoee 00000 Cranking
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Microscopic structure of collective mass in ?4°Pu

neutron | 2 neutron
proton proton

0 5 10 15 20 25 30 5 10 15 20 25 30 35 40
E, +E, (MeV) E, +E, (MeV)

difference seen in the low-
———— LORPA energy 2gp excitations
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Cranking mass (perturbation)

1 Ty < - aa
MérQOQZO(/B) - 5[5( 1)] 15(3)[8( 1)] 1
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fnhanced collective mass

neutron
proton

0 5 10 15 20 25 30
E, +E, (MeV)

0.4 0.6
Deformation 3

neutron
proton

0 /5 10 15 20 25 30 35 40
E, +E, (MeV)

LQRPA
Cranking




LQRPA and ATDHFB-Cranking masses in ~°°Fm

SkM* + mixed-type pairing ATDHFE:
Baran, Sheikh, Dobaczewski, Nazarewicz,
— < LQRPA Staszczak, PRC85(2012)024314
°°°°°° o------ Cranking
ATDHFB-C using HFODD

Quadrupole moment Qoq (b)






Perspective

Deeper understanding of the mass parameter microscopically
in terms of the quasiparticle excitation

Benchmark is needed

among the LQRPA, ATDHFB(-Cranking), GCM-GOA massses
Quadrupole ma.ss parameters on the symmetric path way

Application to spontaneous fission dynamics
LQRPA on top of the triaxial and octupole deformed states

S3D-QRPA code is needed

HFODD + parallelized m-FAM may be a practical way for it(?)

m-FAM:
Avogadro, Nakatsukasa, PRC87(2013)014331



