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Outline

« Extended TRS calculations
« Mass differences along the N=Z line

e Calculations of T=1 rotational bands in odd-odd N=Z
nuclel



Extended TRS - Model

« Deformed single particle WS potential
 Liquid drop and Strutinsky shell correction (Wigner Kirkwood)

« Developped symmetry restauration —
particle number fluctuation via Lipking Nogami correction and
gauge symmetry restauration of pairing field via double stretched
QQ pairing interaction

* Minimized in deformation space

« Application to high-spin, superdeformed, shape coexistence, high-
K isomers, odd-even mass differences, radii, masses, N=Z nuclel,
competition of T=1 and T=0 pairing

« Collaborators: W Satula, F Xu, P Magierski, A Bhagwatt



HFB-LNC equations
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Systematics of even-even I,= 1 nucleil in the 4= 80 region:
High-spin rotational bands in "*Kr, ®Sr, and **Zr
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S. M. FISCHER et al. PHYSICAL REVIEW C 74, 054304 (2006)
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Iso spin and binding energies

« The ground state of all nuclei have iso spin T=Tz=(N-2)/2
* Minimizing the symmetry energy ~75 T(T+1)/A [MeV]

* Only exemption odd-odd N=Z nuclel

« Competition between T=0 and T=1, Tz=0 state

* How come?



Investigate the generalised pairing hamiltonian

.,

5t _ N4t 4t i L atat
1+1 — Zﬂzn{pﬁ in(p) Z a'ipﬂﬁn )

i==0 E}D

T _ T T
Py = \/_Z ﬂmﬂzp ﬂapﬂgﬂ)

i>0

Employ approximate number projection via L.N.
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Massdifference in the presence of
T=0 pairing

« T=0 states in 0-0 nuclei carry angular momentum

« Cannot be described by the BCS-vacuum of e-e nuclei
(time even)

« Correspond to 2gqp excitations
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Mass difference in odd-odd N=Z nuclel —
Problem for T=0 scenario?

Odd-odd nucleus
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odd-odd T=0 nucleus has always a given spin (odd spin)
and parity (even).

This level is blocked for pairing correlations, irrespectively
we deal with T=0 or T=1 pairing. The symmetry of the
wavefunction of e-e nuclei is different from that of 0-0



Mass difference between T=1 and T=0 state
in N=Z odd-odd nuclei

~20 30 40 50 60 70
A
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Competition between 2qp excitation
and symmetry energy in 0-0 nuclel

T=0 states In

0-0 nucl_el a_lre E(MeV)
2qp excitations

~1/sqrt(A)

T=1states have
larger symmetry
energy ~ 1/A 2A
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Overview of neutron-proton pairing

S. Frauendorf?, A.O. Macchiavelli >*
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 Mass differences do not disproof existence of
T=0 pairing



Rotational T=1 states in
odd-odd N=Z nuclei




Isobaric Triplet: 74Kr — 74Rb — 74Sr
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Cranking calculations for the T=1 band iIn
74RDb

« Starting from the ‘false’ vacuum with
™) <N>=37 and <Z>=37

« Keep only iso vector nn and pp pairing —
due to isobaric symmetry of T=1 triplet
state of 74Sr, 74Rb and 74 Kr

 |so spin Tx spontanously aligned due to
T=1 iso vector pairing




Generalised blocking effect:
T=0 pairng correlations present only in N~Z nuclei

np - blocked
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Conclusions

 T=0 pairing correlations still subject of debate

« Cranking calculations of ‘false vacuum’ state of odd-odd
N=Z nuclei nicely accounts to the date

* Result of symmetry breaking of T=1 iso vector pairing field

Thank you for your attention



