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BFEfEFERE TRIAEBLLD? T=1 triplets in A=14 isobars
o —98 | | 1 || | 1
STAVAEVZEIED . Calc. 1
SRILERAR M T plletANe) i —~
= 140(g.s) \l\14 ] _
= 100k “*N(excited 0*) | 4— p-nmixed HF
D
3 . )
W -104F 14C(g.s) | —— no p-n mixing
-106 — ' ' ' '
-1 -0.5 0 0.5 1
<Tz>
o Tz=0, T=1 states in odd-odd “N : Time-reversal symmetry conserved

© 14N: p-n mixed , *C,0: p-n unmixed HF
e  PairingZ&L *isospin projectionZi LD ETE

(The origin of calc. BE is shifted by 3.2 MeV to correct the deficiency of SkM* functional in the left panel for A=14)



We have developed a code for pnHF by extending an HF(B) solver

HFODD(1997-)

http://www.fuw.edu.pl/~dobaczew/hfodd/hfodd.html

. Dobaczewski, J. Dudek, Comp. Phys. Comm 102 (1997) 166.

. Dobaczewski, J. Dudek, Comp. Phys. Comm. 102 (1997) 183.

. Dobaczewski, J. Dudek, Comp. Phys. Comm. 131 (2000) 164.

. Dobaczewski, P. Olbratowski, Comp. Phys. Comm. 158 (2004) 158.
. Dobaczewski, P. Olbratowski, Comp. Phys. Comm. 167 (2005) 214.
. Dobaczewski, et al., Comp. Phys. Comm. 180 (2009) 2391.

. Dobaczewski, et al., Comp. Phys. Comm. 183 (2012) 166.

N. Schunk et al, Comp. Phys. Comm. 216 (2017) 145.
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e Skyrme or Gogny energy density functional

* Hartree-Fock or Hartree-Fock-Bogoliubov

e No spatial & time-reversal symmetry restriction
* Harmonic-oscillator basis

e Multi-function (constrained HFB, cranking, angular mom. projection,
isospin projection, finite temperature....)

e Option for cold atoms


http://www.fuw.edu.pl/%7Edobaczew/hfodd/hfodd.html

mm) A first step toward nuclear DFT for proton-neutron pairing and its application

Pairing between protons and neutrons (isoscalar T=0 and isovector T=1)
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Pair correlation in atomic nuclei

Odd-even staggering in mass and
separation energies

S
MeV
s, (N,Z) =B(N,Z) ~B(N-1,2)
0F N-Z =21
5}
82
0 e ot A T e ] e ] o T ] LA
70 75 80 85 % N

Eii‘ljre 2-14  The neutron separation energies, S,, are taken from the compiaion ¥
- H. E. Mattauch, w, Thiele, and A. H, Wapstra, Nuclear Phys. 67, 1 (1965).

Bohr-Mottelson’s textbook
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Pair rotation & pair vibration
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Neutron number

Experimental energies of the 0+ states of the even Sn isotopes excited in two-
particle transfer reactions (t, p) and (p, t).
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Nuclear Josephson effect: f=1=L. Josephson currentE— D DBRIAF DB IEE currentEX Al (L
BRFE Tl

FIG. 2. Densities in the y-z plane in the collisions *’O +2"0
for the center-of-mass energies E.,, = 9.21 MeV (left) and E.,, =
9.61 MeV (right). The densities are shown with respect to the time
at times ¢t = 180, 360, 540, 720, and 900 fm from top to bottom,
respectively. ¢ 1s light speed.
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Nuclear Meissner effect?
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How can we see nuclear shapes ?

Shape transition

Phonon excitation
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Large-amplitude collective motion in atomic nuclei
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FIG. 11. (Color online) Snapshots of density distribution of the
“Ca+ 2®Pb reaction at Epp = 249 MeV and b = 4.56 fm, just

outside the fusion critical impact parameter.
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Baran et al PRC84, 054321 (2011)
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Adiabatic Self-consistent Collective Coordinate (ASCC) Method

ﬂ Matsuo, Nakatsukasa, and Matsuyanagi, PTP 103(2000), 959.

SCC}EEO)I%’E?&&{E{ T. Marumori, T. Maskawa, F. Sakata and A. Kuriyama, PTP 64 (1980), 1294.
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Time-dep. variational principle Collective subspace (q,p) ' HFB state
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ERHEFEADH KS & Hinohara, Nucl. Phys. A 849, 53 (2011)
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