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Discovery of Superdeformation

First observation of a fission isomer : 242Am

S. Polikanov et al. Sov.Phys.JETP 15 (1962)
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Discovery of Superdeformation

Half-life/s

Lifetime measurement of states in the 2" well of 23°Pu (charge plunger)
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First observation of a fission isomer : 242Am

S. Polikanov et al. Sov.Phys.JETP 15 (1962)
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Superdeformation @ high spin
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Superdeformation @ high spin
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Superdeformation @ high spin
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Superdeformation @ high spin
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Modelling the population & decay

B. Herskind et al., Phys. Rev. Lett. 59 2416 (1987)
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Modelling the population & decay
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Superdeformed 43Eu
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Superdeformed 43Eu
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S. Leoni et al., Phys. Rev. Lett 76, 3281 (1996)
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Detailed studies of 143Eu
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Intensity /60 keV

Detailed modelling of 143Eu
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Detailed modelling of 143Eu
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Evidence for the low-energy GDR component

452¢ A. Bracco et al./Nuclear Physics A682 (2001) 449c-457¢
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143Eu: Only studied case to date



Evidence for the low-energy GDR component
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Evidence for the low-energy GDR component
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Elusive linking transitions are finally found !
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A large fraction of the decay out transitions are unresolved
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How many decay out cascades ?

FLUCTUATION ANALYSIS METHOD (FAM)
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Enhancement of the fluctuations
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Fluctuation Analysis applied to decay-out spectra
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Fluctuation Analysis applied to decay-out spectra
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FAM applied to 192Hg

T

Counts / 4 keV

2000 ' 3000
Energy (keV)



Counts / 4 keV

FAM applied to °?Hg

o

10
A. Lopez-Martens et al. Phys. Rev. Lett. 77 1707 (1996) %
g € Decay-out
S L TE T 7
S
| Bele =
10000_— I ‘ | __/:g&:' 1 I -
| Lm‘ =
1, f T'\ E| E I I
E I k‘kn\ E At > I
100 . www _—_’%—/ I }: I
Bt
Yl @
i HHM"!JH':M‘“IIL ]m‘ H ] o= 102 - I I -
il |tr|'l'|\‘ s
ik | =
2 1
0 I 10‘00 ‘ E20|00 (k‘ V) 30|00 I 40‘00 g
nergy (ke
100 , ] , ] , ] , ] , 1 , ]
0.8 1.2 1.6 2.0 24 28 3.2

Y Energy (MeV)



FAM applied to °?Hg

4

10
A. Lopez-Martens et al. Phys. Rev. Lett. 77 1707 (1996) %
g € Decay-out
S
3 =
2,
- ] /-,gﬂ:v o = I i
=

iyt i3
_ III -

100

I2
o« tra

Counts / 4 keV

(]

-
=

1

L L L
0 1000 2000 3000 4000

Energy (keV)

Effective number

0.8 . l.IZ . 116 . 2:0 . 214 ‘ 218 . 3:2
Y Energy (MeV)
 large fragmentation ~ 10* decay paths



FAM applied to °?Hg
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Why are 1°?Hg and P*Hg SO different ?
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Similarity to y-ray spectra following resonant
neutron capture
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The strength distribution follows a x2 distribution with v=1 degree of freedom = Porter-Thomas distribution



Does the primary decay-out strength in 1?*Hg
follow a Porter Thomas distribution ?

*20 +0.00021
v=1, ,0=0.00062 , ;7044

-1
A. Lopez-Martens et al. Nucl. Phys. A 647 217 (1999)
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Conclusion & perspectives

Qualitative & quantitative understanding of the underlying mechanisms involved the
population and decay of superdeformed states

Many experimental & data-analysis methods have been developped to study the
different aspects related to the population & decay of superdeformed states

Still many open questions & lots to investigate:

e Excitation energy, spin & parity of most superdeformed states?
 Mixing and damping properties as a function of E, | (and K) and A ?
e Competition with M1 and M1/E2 decays ?

* Enhanced cooling mechanism of SD nuclei in other mass regions ?
e Shape and nature of the decay out spectrum for A#190 ?

= Clear physics cases for the next generation y-ray arrays such as AGATA & GRETA
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Magnitude of superdeformation first measured

Charge plunger technique

G. Ulfert et al., Nucl. Instr. Meth. 148 (1978) 369
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Measurement of lifetimes in the 2" well of 23°Pu produced in the 238U(a,3n) reaction

=> first proof of shape isomerism: Q,:36 + 4 eb < c/a~ 2

D. Habs, V. Metag, H.J. Specht and G. Ulfert, Phys. Rev. Lett. 38 (1977) 387



Linking transitions in 1°?Dy: implications for SD-ND crossing

~1 MeV lower in E* and ~10#A lower ? - Fig 1 : Experimental Data
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QC decomposition

10® x TRANSITIONS /2 keV

Simulation & removal of E1 spectrum Angular distribution of remaining QC
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