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Octupole deformation

The nuclear shape is described by spherical harmonics multiplied
by an expansion coefficient (deformation parameter).
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Octupole deformation
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Regional understanding
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Previous plutonium studies

A An experiment by K. Abu Saleem et al. studied the 236Pu isotope [K. Abu Saleem et al., Phys. Reuv.
70, 024310 (2004) ] using the 23" Np(2%°Bi,21°Pb) transfer reaction.
A Additional four A-ray transitions identified in 236Pu adding to established level scheme.
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Theoretical predictions
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Multl - nucleon transfer reactions

Target-like o 7

Projectile Target Composite system
‘e—®
112 2 3 8
50 Sn

Projectile-like

A Ableto probeexoticnucleipastthe currentexperimentalimit when usingfusion,
fragmentationandother methods.

A Combinatiorof MNTreactionswith AGATAPRISMAletectorsetupallowsimproved
efficiencyandselectivity.
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AGATA- Advanced Gamma -ray Tracking Array

A New generation of gammeay spectrometers.
o ®==5 A Employs the novel technique of gamray
R tracking to reconstruct events.

A 13 triple clusters.

N A 36-old segmentation.




AGATA - Gamma -ray tracking

A Segmented germanium crystals allows Backtracking

reconstruction of gamma -ray energy.

A Two algorithms are employed to
determine correct interaction

seguence.

A Negates the requirement
for Compton suppression and improves

the overall detection efficiency of
the apparatus.

Photopeak Peak/Total
efficiency (%)
Forward - 53.6 ( 35.8) 75.2 ( 56.8)
tracking

Backtracking 36.7 ( 23.4) 67.4 ( 46.9)

- Multiplicity 1
- Multiplicity 30
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PRISMA Magnetic Spectrometer
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PRISMA - Analysis
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Analysis results T AGATA PRISMA coincidences

236 Pu Doppler

corrected AGATA -

PRISMA spectrum
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Analysis results T AGATA PRISMA coincidences
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Analysis results T AGATA PRISMA coincidences
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DANTE array

DANTE consisted of 3 detectors
around the target position

Grazing angle of 56 °

DANTE detector opposite PRISMA
used for TOF measurements.

Delay line

Preamplifier in vacuum




DANTE Analysis
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Analysis results T AGATA PRISMA DANTE coincidences

Doppler corrected 23 Pu gammas Doppler corrected  2%* Pu gammas
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Next Steps

Conclusions:
A AGATA and PRISMA Analysis has been completed.
A Preliminary AGATA -PRISMA-DANTE results

A TKEL gating shows another method of selectivity.

Next steps:
A Confirm DANTE statistics are as shown.

A Conduct TKEL gating in more detail on Pu nuclei.

A Look at projectile  -like reaction products In, Ag, Pd for
new transitions.




Summary
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Spectroscopic features of octupole deformation
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Spectroscopic features of octupole deformation
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PRISMA - g selection
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Trajectory
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PRISMA - A/gq calibration
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PRISMA - Mass calibration
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Forward tracking vs. backtracking
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Target ladder

Quartz (beam focusing)

Au (Transmission testing)
238 U (1)
238 U (2)

238 U (3)
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Analysis results T AGATA PRISMA coincidences

AGATA-PRISMA coincidence spectra Analysis ongoing
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DANTE Analysis
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