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In the macroscopic-microscopic method the total potential energv, which is ecaleulated as a
function of shape, proton number 2, and neutron number N, is the sum of a macroscopic term
and a microscopic term representing the shell-plus-pairing correction. Thus. the total nuclear

potential energy can he written as

Fro(Z, N, shape) = Epqa (£, N, shape) + Eo (£, N,shape) (1)
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Ground-state octupole deformation
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Ground-state quadrupole deformation
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HFB — Gogny: D1S (S. Hilaire et al.)
http://www-phynu.cea.fr/
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HFB — Gogny: D1S (S. Hilaire et al.)
http://www-phynu.cea.fr/
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Energie de liaison

5DCH=860.489 MeV
Exp=7?

Arseniev, Sobiczewski, Soloviev, Nucl. Phys. A (1969)
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“1 like middles.

It is in middles that extremes clash,

where ambiguity restlessly rules.”
-John Updike
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Same deduction made by Johansson (1965)
Cheifetz et al. (1970): more-often cited

o (Insufficient) mention of copious ILL contributions
40 45 50 55 6 N (Pinston, Urban, Genevey, Simpson, et al.)




1978 SC yields (R. Neugart: the good old days!)
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Early ISOLDE PSB result from COLLAPS
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Perhaps TOO RAPID COMMUNICATIO

Evolution of deformation in the neutron-rich krypton isotopes: The *Kr nucleus
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241-keV y ray from the **Kr spectrum has been assigned
to the 2} — D;g_ transition in this nucleus. This assignment
is not so_straightforward. Figure 2 shows the evolution of
the energy of the excited 2] state along isotopic chains, as
well as that of the energies of the ET and 41" states with
the Z number from Kr to Mo. On the basis of the evolution
of E {4‘1"} for the N = 60 isotones, one could argue that the
241-keV y ray in **Kr might be the 4+ — 2+ transition; in
this case., the 2+ — 0% transition would have an energy in
the region from 103 keV (if this nucleus is a perfect rotor) to
~160keV |if ithas an E(47)/E(2%) ratio of about 2.5], and its
absence from the spectrum in Fig. 1 appears to correlate with
the strong suppression of the 145 keV 2% — 07 transition of
BSr (we note. however, that the 145-keV transition is weak
not only because of the detection efficiency but also due to the
2.8-ns half-life of the 2+ state). This solution, solely based on
the extrapolation of the energy of the 4% — 2% transition is,
nevertheless, difficult to support. First, extrapolating in such
a region of sudden changes is dangerous: such an energy for
the 2‘1" state would be one of the lowest known in the region,
indicating a rather large deformation (and therefore a very
sudden structure change). Second, if we look at the behavior
in the N =58 and N = 56 isotones, one can see that the
trend of the Kr isotopes is similar to that of the Mo isotopes,
which, applied to N = 60, recommends the assignment of the
241-keV y ray to the 2% state. Third, as it will be discussed
below, both experimental laser spectroscopy results and all
existing theoretical predictions for **Kr indicate a moderate
deformation, which roughly corresponds to this value for the

2+ state energy.| We thus prefer this later assignment, but it

remains as a task of future yy-coincidence spectroscopy to

prove tlmt.'



Eur. Phys. J. A (2011) 47: 129

J. Hakala et al.: Precision mass measurements of neutron-rich Y, Nb, Mo, Te, Ru, Rh ...
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Famous shape transition at A = 100

97.98Kr masses: critical point?

S. Naimi et al. (ISOLTRAP)
have the answer!
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FIG. 2 (color online). (a): Particle-gated and background-
subtracted y spectra with the “°Kr beam on the 6Pt target in
2009 (upper panel) and on the Pt target in 2010 (lower panel),
both Doppler corrected for mass A = 96. (b): 1o contour of the
x° surface with respect to the diagonal and the transitional
matrix elements of the 2} state in “°Kr.
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Experimental results — n-rich Rb
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Effective boson number: A new approach for predicting separation energies with
the IBM1, applied to Zr, Kr, Sr isotopes near A=100
N. Paul, P. Van Isacker, J.E. Garcia Ramos, A. Aprahamian
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Charge radii and structural evolution in Sr, Zr, and Mo isotopes
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Signatures of shape transitions in odd-A neutron-rich rubidium isotopes
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Conclusion

Binding energies (and charge radii) give important indications
Spectroscopy, e.g. to probe 2+ state energies, is needed to find the cause
We make assumptions while holding the hand of theory

This region is a nice example of different techniques bringing different observables
Also the source of a variety of theoretical approaches (necessary for interpretation)

ISOLDE is a nice microcosm:
experiments on ground-states (isoltrap and collaps) mesh with spectroscopy (miniball).

That’s one small step for neutron number,
one giant leap for nuclear shape!

...thanks for staying!



