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http://www-phynu.cea.fr/science_en_ligne/carte_potentiels_microscopiques/carte_potentiel_nucleaire.htm

Nuclear deformation

Quadrupolar deformation :
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L. P. Gaffney et al. Nature 497 (2013)
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- Nuclear Structure

- Astrophysics (Nucleosynthesis)

- CP violation (Search for a nuclear 
electric dipole moment)

Nuclear deformation

L. P. Gaffney et al. Nature 497 (2013)

Octupolar deformation :



S. E. Agbemava et al.  PRC 96 (2017)

Prediction of strong octupolar deformations in the ground state of 
neutron-deficient actinides :

|ΔE
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Nuclear deformation
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232Th(p,x)Y reaction

≈ On going analysis :
225Pa → 221Ac → 217Fr

Existing literature :

(1988) Nuclear Inst. and Methods in 
Physics Research, B, 31 (3), pp. 483-486
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225Pa decay spectroscopy – Preliminary results
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GS 225Pa
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Hindrance factor :

Measure how likely a given 
transition is with respect to 
a simple theoretical model

Typical low HF are 
between 1 and 10.
High HF can be above 
1000.

HF=
T 1/2 , exp
T 1 /2 ,th

E
α
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Presence of parity doublet :
Clear sign octupolar deformation in 221Ac
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225Pa decay spectroscopy – Preliminary results

Presence of parity doublet :
Clear sign octupolar deformation in 221Ac

Low HF ratio in the parity doublet (~3.3):
Clear sign of octupolar deformation in 

both 225Pa and 221Ac

221Ac

R. K. Sheline PRC 48 (1993)

PRELIMINARY
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Laser Spectroscopy : A powerful tool
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Nuclear structure 
properties :
- Charge radii
- Spin
- Electric quadrupole 
moment
- Magnetic dipole 
moment

R. Neugart et al. Journal of Physics G : NuclearPhysics 44 (2017)
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towards 
DESIR

diff. pumping mRFQ

        QMF 
(m/Dm ~ 100)

RFQ 
buncher

      MR ToF MS
     (m/Dm ~ 105)

bender

l1,2

l2 l1

ERs
Neutralized ERs
Photoions

gas cell S-shape RFQ

ERs from S3 

(E~0.1 MeV/u)

Pulse up (~ 3 kV)gas jet

SEASON detector at S3 – LEB (GANIL) 

SEASON 
(Spectroscopy Electron Alpha in Silicon bOx couNter)

1) Counting detector for laser ionization spectroscopy of HN/SHN
2) a – electron – g decay spectroscopy

SEASON

SEASON
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Thank you for your attention !



2 Ge detectors
EXOGAM

11 Implantation foils
C 90nm-thick / Si3N4 30nm-thick

Wheel
2 mm thick – 35 cm ⊘

5 Si detectors
Main station

Laser ionized atoms
3 - 30 keV

SEASON design

2 Si detectors
Long T1/2 station
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