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Response of the nucleus to external probes 3 SURREY

Macroscopic picture of Giant resonances — Multipole decomposition
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Time-dependent approach 3 SURREY
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Sky3D code % SURREY

An advertisment

Computer Physics Communications 185 (2014) 2195-2216

5 - - 5 - 4
Contents lists available at ScienceDirect COMPUTER PHYSICS
COMMUNICATIONS

Computer Physics Communications
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The TDHF code Sky3D* @ CroseMaric
J.A. Maruhn®*, P.-G. Reinhard?, P.D. Stevenson ¢, A.S. Umar®

? Institut filr Theoretische Physik, Goethe-Universitdt, Max-von-Laue-5tr. 1, 60438 Frankfurt am Main, Germany
® Istitut filr Thearetische Physik I, Universitdt Erlangen-Nirnberg, Staudtstrasse 7, 91058 Erlangen, Germany
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 Paper itself is open access
 Detailed subsidiary manual
e Code from CPC program library (or directly from me)
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A few selected results 3 SURREY

Mixed strength functions
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6Se @ HIyS SURREY

NRF Technique
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B. P. Crider, J. Glorius, R. S. llieva, J. H. Kelley, E. Kwan, E. G. Solodukhov, Nucl. Phys. A 258, 365 (1976)

E. Peters, N. Pietralla, R. Raut, C. Romig, D. Savran, L.
Schnorrenberger, M. K. Smith, K. Sonnabend, A. P. Toncheyv,
W. Tornow and S. W. Yates, Phys. Rev. C 88, 064308 (2013)
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TDHF in 76Se b SURREY

1. Applying a regular E1 dipole kick
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Time-dependent response to dipole kick. Skyrme force NRAPR from A.
Steiner, M. Prakash, J. Lattimer and P. Ellis, Phys. Rep. 411, 325 (2005)
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Response in 76Se % SURREY

Using NRAPR Skyrme interaction
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e Missing spreading width (of course)
e structure from K—splitting and single particle effects
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Dependence on Skyrme parameterisation % SURREY
NRAPR vs Sk14 vs SLy4
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Forcing the nucleus 3% SURREY

Driving with a narrowband pulse

Pulse with envelope
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Driven density derivatives
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Surface kick U3 SURREY

Sum runs over defined set of core

Apply selective dipole boost: orbitals (the complement of the other
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Something more exotic — 132Sn 3% SURREY

Calculation with KDEOv1 [Agrawal, Shlomo & Kim Au, PRC72, 014310 (2005)
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Kicking the valence states against the rest 1 SURREY
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Power Spectrum / Strength 3 SURREY
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e TDHF is used to probe nucleus and to study the response
e can get strength functions for multipole modes, and also study mixing

e Low-lying strength explored by non-multipolar kicks, and by driving at a (nearly) fixed
frequency

e Strong low-lying response by setting single valence neutron level against core

Collaborators:

P. M. Goddard (Surrey), P.-G. Reinhard (Erlangen), J. A. Maruhn (Frankfurt), A. S. Umar
(Vanderbilt), D. Almehed (Surrey)

Thanks:
UK Science and Technology Facilities Council
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Sky3d code @ SURREY

An advertisment @00 ' Emacs@hare.local
= =] " SR IRCOMP /= S i o |

Mew File Open Open Directory Close Save Undo Cut Copy Paste Search

MODULE F
® MOdern Style Fortran (95/2003) USE Pui;;zf OMLY: db,scratch,wflag, hbc, e2, pi

IMPLICIT NONE
SAVE
e Parallelized with OpenMP & MPI ot pairing e peTne
REALCdb) :: w@prot,v@neut,rhoBpr
END TYPE Pairing

e Very standard conforming — ! Becord defining Skyrme force
compiles anywhere (so far) CHARACTER(8) :: name

INTEGER :: ex,zpe
REALCdb) :: hZm(Z)

800 (L Sky3D-Code — bash — 80x27 " REAL(db) :: t@,t1,tZ,t3,t4

l bash ¥ REALCED) =2 X0, X1, 52,13, 040
REALCdbY :: power

[~/codes/sky3d/Sky3D-Code] hare $ make

gfortran -03 -c params.f90 TYPECPairing) :: vdi ! wolume-delta
SfoCtIan =08 S e o 1) TYPE(Pairing) :: dddi ! density-dependent delta
gfortran =03 -c grids.f£50
gfortran -03 -c fourier.f90 END TYPE Force
g:ogan :gi -c Eﬂ"‘iﬂli:g“ I include predefined forces
La] an =C levels.
e 0 aiiaris INCLUDE 'forces.data’
gfortran =03 -c sequential.f90 ! now the structure used in the run itself
gfortran -03 =-c moment.f90 INTEGER - : 'i.[.'.‘rl:l'i.l"
gfortran =03 =-c coulomb.f90 *
gfortran -03 -c meanfield.f90 TYPE(CForce) :: f ! force actually used
gfortran -03 -c inout.f£90 g - 1 pe1d
EBarkian i oo thobody. £50 TYPE(Pairing) :: p j[::n:]‘L.'"Lrlg_] parameters uu_:tL_mlly used
gfortran -03 -c fragments.f90 ! charge and mass number in static case for pairing
g:g:f;iﬂ :gj = iﬁiﬁ:"m REAL(db) :: h2ma ! average hZm over p and n, used in some places
gfortran -03 -c static.f£90 REALCdb) :: nucleon_mass
gioctral =03 o «xtaial.th ! derived "b" and Slater coefficients
gfortran -03 -c dynamic.f90
gfortran -03 - user.fs0 REALCdb) :: b@,b@p,bl,blp,bZ,b2p,b3,b3p,b4,b4p,slate
gfortran -03 -c main3d.£90 CONTAINS
gfortran -03 -0 sky3dd.seq params.o grids.o levels.o fourier.o forces.o segquen
al.o inout.o coulomb.o trivial.o densities.o fragments.o twobody.o energies.o st SUBROUTINE read_force
atic.o meanfield.o dynamic.o pairs.o moment.o main3d.o user.o external.o -lfftw3 CF[ARAUER(E:] 11 hame,pail r'-i_ng
-llapack

{~/codes/sky3d/Sky3D-Code] hare § I
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