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ExperimentsExperiments

One dedicated on the Search of New Isomeric States
One dedicated on Half-Life and β-γ Measurements

One dedicated on the Search of New Isomeric States
One dedicated on Half-Life and β-γ Measurements

Identification in AA, ZZ and QQ:
∆E_TOF and E_∆E methods

Isomers

β-decay

86Kr (~60AMeV)

LISELISE and LISE2000LISE2000
spectrometers

Time of flight ~ 200 ns

GANILGANIL
facility

Target

Secondary beam selections

Experimental setupExperimental setup
Si telescope detectors surrounded

by 4 Ge detectors positionned
in close close geometrygeometry

Heavy ion-γ and β-γ detections
in an eventevent by by event event modemode

Isomers
Target: Ni (100µm) + Be (500µm)

1 Clover (120%), 2 single crystals (90% and 80%)
and 1 LEPS

γ efficiency: 6.2% @ 1.33MeV
28% @ 130keV

β-decay
Target: Ta (30µm) + C (100µm)

Implantation in Double Side Si strip Detector
β efficiency: 23%

4 Clover-type EXOGAM detectors
γ efficiency: 5.5% @ 1.33MeV

26% @ 120keV

Results from Results from 2 2 different experimentsdifferent experiments

Isomeric Island in the Vicinity of 66FeIsomeric Island in the Vicinity of 66Fe

J.M.Daugas, M.Sawicka, M.Pfützner, I.Matea, R.Grzywacz, N.L.Achouri, J.C.Angélique,
D.Baiborodin, F.Becker, G.Bélier, R.Bentida, R.Béraud, C.Bingham, C.Borcea, R.Borcea, E.Bouchez, A.Buta, W.N.Catford,
E.Dragulescu, A.Emsallem, G.de France, J.Giovinazzo, M.Girod, H.Goutte, G.Gorgiev, H.Grawe, F.Hammache, F.Ibrahim,
K.L.Jones, R.C.Lemmon, M.Lewitowicz, M.J.Lopez-Jimenez, P.Mayet, V.Méot, F.Negoita, F.de Oliveira-Santos, O.Perru,
P.H.Regan, O.Roig, K.Rykaczewski, M.G.Saint-Laurent, J.E.Sauvestre, G.Sletten, O.Sorlin, M.Stanoiu, I.Stefan, C.Stodel,

C.Theisen, D.Verney and J.Zylicz.

HFB HFB and beyondand beyond calculations reproduce the lowering of the 2+ and 4+ states
and suggest a β deformation of 0.295 and 0.286 for 66Fe and 68Fe

Isomeric state of 67Fe not fed by β-decay, E*<420keV and no spin assigned

Low energy γ-ray isomeric transition in 65Fe spin assigned wrt β-decay

Isomers observed:
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Spin assigned wrt β-decay
O.Sorlin, priv. comm.
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6868FeFe E4+/E2+=2.66

Energies of the 2+ and 4+ states in 68Fe observed

⇒ Increasing Rotational
Character with NN

6666FeFe E4+/E2+=2.46

MeanMean--field and beyond calculationsfield and beyond calculations for for Fe Fe isotopesisotopes
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Calculation beyond mean fieldCalculation beyond mean field:
GCM method using the Gaussian

Overlap Appoximation
J.Libert, M.Girod, J.-P.Delaroche,
Phys.Rev. C60, 054301 (1999)

E2+, 4+ not well reproduced
⇒ Higher deformation?

2QP coupling not taken into account

Calculations for odd nuclei,
SM and FRDM calculations

are in progress…

6868FeFe softer than 6666FeFe
as a function of β

⇒ Decrease of the E2+

With Gogny D1S force

Structure of Neutron-Rich Nuclei around N=40Structure of Neutron-Rich Nuclei around N=40
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Lowering of the E2+ for N>36

⇒ down-sloping ν[440]1/2+ and ν[431]3/2+

orbitals: intruder states
Minimised Ep leads to deformation

66Fe E2+=574keV β2≈0.26
M.Hannawald et al., Phys.Rev.Lett. 82, 1391 (1999)

Evolution Evolution of of the energy the energy of of the first the first 22++ state for state for the Fe isotopic chainthe Fe isotopic chain

Study of Single Particle Structure in Neighbor Nuclei and Evolution of the Collectivity with N

Z=28 spin-isospin interaction ⇒ strong
attraction between πf7/2 and νf5/2

Z<28 attraction decreases ⇒ gap
between νfp and νg9/2 decreases

0f7/2

1p3/2

0f5/2
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0g9/2

0f7/2

28

Evolution Evolution of of the shell the shell gap gap going awaygoing away fromfrom stabilitystability

T.Otsuka et al.,
Phys.Rev.Lett. 87, 082502 (2001)

IsomersIsomers
Known from

R.Grzywacz et al.,
PRL 81, 766 (1998)
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ββ--decaydecay for for 6767MnMn and and 6868MnMn NucleiNuclei
I.Matea, PhD Thesis, University of Caen (2003)

t1/2=51(4)ms 42(4)ms[1] and 47(4)ms[2]

367(1)keV and 388(1)keV observed
574(1)keV comes from βn-decay 10(5)%
Both γ-rays observed in prompt

t1/2=29(4)ms 28(4)ms[1] and 28(8)ms[2]

522(1)keV and 867(1)keV observed

ResultsResults ObservedObserved

⇒ Both levels fed by β-decay and
none is isomer

5t1/2 10t1/2

67Co

67Fe

⇒ Assigned with respect to the systematic

[1] M.Hannawald et al., Phys.Rev.Lett. 82, 1391 (1999), [2] O.Sorlin et al., Nucl.Phys. A719, 193c (2003)

66Mn→66Fe in agreement with [1]

Isomeric Isomeric States for States for N=39N=39 andand N=41N=41 FeFe isotones isotones 

New γ-ray at 33.5keV
363.3keV delayed by few ns
g.s. spin (5/2-) and first state

(1/2-) or (3/2-) O.Sorlin, priv. comm.

New γ-ray at 387.7keV
In agreement with

M.Sawicka et al., EPJ A16, 51 (2003)
t1/2=75(21)µs (62(23)µs) and
I387/I367=0.12(2) (0.10(2))

ResultsResults ObservedObserved
65Fe

67Fe


