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THE N=28 REGION — NEUTRON SIDE

N=28

48Ca:
Mass measurement = Gap 4,8 MeV

46 Ar -

(d,p) reaction = Gap reduction by ~300 keV.
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N=28

~
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42Si
In-beam y-Spectroscopy = Low E(2*,) = 742 keV.

Riken = R,,=2,93 , i.e. well-deformed rotor.
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THE N=28 REGION — NEUTRON SIDE

N=28

N28 gap reduction from Z=20 down to Z=14:
=> by about 300keV every 2 proton.
=>» Well accounted for by SM and MF approaches.
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Proton number

Reduction of neutron gap with N/Z.
Near degeneracy of proton s,,, — ds, orbits.

Both favor quadrupole collectivity mandatory
to understand structure evolution.

Spherical/deformed shape transition : Ca = Si.

Transitional nature of sulfur isotopes.
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Structure of N=27 isotones : 24 3/0-

4 e ) R

4SAr : 3/2-, state = Intruder.
Favored by about 2MeV (correlation energy) with respect to 7/2-.

43S : Intruder state = GS.

' ?
7/2-, = Isomer. } Shape coexistence”

/”Ca . Single particle states. \
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NUCLEAR MOMENTS OF 43M§

Principle of the measurement :

Orientation Perturbation

Spin alignement :
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/g-factor @ GANIL:
=> Sign & Amplitude : J™=7/2-.

=» Hindrance factor 7/2->3/2 : 20.

Q-moment @ RIKEN:

= T,,=415(5)ns, E2 transition : GS=3/2-

\ = Q=23, significantly higher than SP value (4 e.fmZ)
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43§ STRUCTURE INTERPRETATION

SM calculations :

4L -0 _. (uf72)" Il (0f75)2 B (of72)° I (Uf70)*
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K=1/2 decoupled GS band on p,, orbit. 3/2, 1/2, 5/2, 72, J

= Clear evidence for intrinsic WF.

» GS axial (prolate — =0,3) band.
+ Isomer not member of the band. Shape of the isomer?
* Q-moment of isomer well reproduced.
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E2 Rotational Invariants :
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E2 Rotational Invariants : (¢ 2= @ . L1 ) )
Q = Gl ﬁ21s+1Xt:Msr,
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43S THEORETICAL COHERENCE

ﬁM approach:

AMD approach with D1S Gogny:
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See also : Y. Utsuno et aI., PRL 114, 032501 (2015). 0102030405 -
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COEXISTENCE AT N=28 : 4S

= 1993 : Suggestion of N=28 erosion from short B-decay half-life of 44S.

= 1996 : Deformation in 44S ($=0.26) from B(E2).

=» 2005 : Observation of 0*, state — coexistence?

= 2010 : p%2(EO 0%, -> 0*,) — Sphe./Def. shape coexistence.

=>» 2017 : High K'isomer 4*, state . Triple shape coexistence.
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Number of counts / keV

Number of counts / keV
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SM calculations:

« GS band; prolate; 3=0,25.

¢ Qgy(2*,)=-0,3 e.fm2.

= Prolate/Spherical shape coexistence in 44S.
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44S : MEAN FIELD RESULTS

« HFB + GCM + AM Projection — D1S Gogny
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44S : THEORETICAL COHERENCE
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=>» Also good agreement on shape parameters.
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MSU — Recoil-distance method

BMF-SM
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SHAPE COEXISTENCE AT N=28

« N=28 = Shape transition from Ca to Si/Mg.
« Complex coexistence features at Z=16.
« Large impact of triaxial degree of freedom.

« Convergence of all theoretical descriptions (BMF, AMD, SM).

40, H,
| 4 * 428 (d,p) good probe for GS rotational
band.
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