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DE LA RECHERCHE A LINDUSTRIE

C24a Introduction
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ECHERCHE A LINDUSTRIE

C&ZA ISOMERIC STATES IN EVEN EVEN NUCLEI

» Information about Nilsson level energy gaps
» The pairing interaction

» Influence on stability of super heavy elements

B. Sulignano, et al. PHYSICAL REVIEW C 86, 044318 (2012)
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270 ; ;
DS 2 g ms isomer at 1 MeV K isomer can provide extra

/ <€ stability for super heavy

elements
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S. Hofmann et al EPJ 10 (2001)
D. Ackermann, Prog. Theor. Phys. Suppl. 196 (2012
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(02 INVERSION OF STABILITY : 255FM

Configuration—constrained PES calculation for broke pairs excitation. Fission barrier calculation

F R. Xu et al PRC 92 (2004) P. M. Walker J. Phys. G: Nucl. Part. Phys. 39 (2012) 105106
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> The calculations indicate higher fission barriers for the isomers
» The inclusion of the non axial deformation is important - Can affect the shape of fission barrier
» The calculated K isomer fission barrier is bout 1.4 MeV higher than the corresponding ground state fission barrier.
> 'The increase of the fission bartier in both height and width implies = an increase in the fission lifetime



204Pb(*8Ca,2n) 5 days :
» DSSD-Y (80 strips) "digital" electronics
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Example of digitized trace of recoil followed by an Sf event.
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Looking for electromagnetic branch

Example of digitized trace of recoil followed by an electron and Sf event. Ty)=34.9 (4.9) us I'/50Noi someric
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ce_a WHICH DECAY PATH?

WNo K x-rays
54—
. 250No Y- rays : decay spectroscopy
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B. Sulignano et al. EPJ 33 (2007)



CZ4 STRUCTURE OF THE 25*NO ISOMERIC STATE

N=148
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D. Peterson calculated for the 250No" using multi-quasiparticle
blocking calculation:

- E*=1050 keV

- Configuration: v3(5/2*[622],7/2*[624])s.

» J.-P. Delaroche et al., Nucl. Phys. A771, 103 (2006
» B. Sulignano, et al. Phys. Rev. C 86, 044318 (2012)
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CZA CONCLUSION : K ISOMER FISSION HINDRANCE ﬁ

» Isomeric fission lifetimes in *"No is 10 times longer compared to the ground state

» Isomers can provide extra “stability”

» New data show higher stability; old data are either limits or based on low statistics
= New experimental data are need

» This phenomena may extend the landscape of super heavy nuclei beyond Z=118
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SPIRAL2

Beams: Heto U
Energy: 0.75 to 8 MeV/nucleon
Intensity: ~ 10 puA

Beams: He to U
Energy: few to 100 MeV/nucleon
Intensity: ~ puA
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Target

Achromatic point

Characteristics:

High rejection > 1013
High transmission
Mass resolution > 1/300

208pPp(48Ca,2n)?**No
* #Cabeam at 10 puA
* Cross section production 0 = 2 ub
* Transmission ~50%
60000 #*No /h (15-20 times more than at GSI)

Delayed spectroscopy
SIRIUS setup

Implantation/detection

of the fusion-evaporation
residue. Detection of decay
products (a, B, Yy, fission).

Secondary beam dump




PECTROSCOPY AND DENTIFICATION

OF ARE ONS SING S3

Front End
Electronics » Time of flight (6(t) < 1ns) and tracking (0(x) <0.5mm)

»  Large size Implantation detecotor (10x10cm?, 128x128ch DSSD)

»  Digital electronics : ability to detect large> 50MeV pulse
followed (= 10us) by a weak (<15MeV) pulse with good energy resolution.

Cooling

5 Germaniu
detectors

Courtesy of T. Goeltzenlichter (IPHC)

GANIL

h—lmwhl Fomen




DE LA RECHERCHE A LINDUSTRIE

Ccea OUTLOOK

First experiments @ S3+ SIRIUS (Lol s3 Collaboration Workshop 18-22 June 2018)

Understanding nuclear structure responsible for shell stabilization in SHE and understand the

structure on fusion-evaporation for SHE.

influence of nuclear
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