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Your proposal  : BAG-03-3 

Title : EXILL - FATIMA 

Instrument : PF1B 

From :25/02/13 To : 22/03/13Spokesperson : E. Clément (GANIL) 

 

As a reminder the goal of the experiment was to investigate the rapid onset of quadrupole deformation 

that is known to occur around the neutron number N=60 in the neutron-rich isotopes between Z=36 

and Z=42. This shape change has made of the neutron-rich A = 100 region an active area of 

experimental and theoretical studies since several decades already. The involved nuclei are the best 

examples of the interplay between single-particle and collective modes of excitation in the nuclear 

matter. In such regions, large variations of the observed spectroscopic properties at a particular proton 

or neutron number make the theoretical interpretation particularly challenging. 

 

The “south” limit of the phenomenon has been proposed in the Kr chain [S. Naimi et al., Phys. Rev. 

Lett. 105, 032502 (2010)] from mass measurement. In the first part of the EXILL campaign, our group 

is aiming to study the collectivity of the N=60 
96

Kr beyond the first excited state recently reported 

[M.Albers et al, Phys.Rev.Lett. 108, 062701 (2012).] in the first part of the campaign (see BAG-03-

04). 

 

Odd mass nuclei are ideal laboratories to disentangle the role of both protons and neutrons in the 

deformation driving process. Beyond N=60, the configuration corresponding to large deformation 

dominate at low excitation energy.  We propose to investigate  systematically the N=61 isotonic chain 

by measuring the lifetime of excited state built on top of the rotational band head identify in earlier 

fission work [W. Urban et al., Eur. Phys. J. A 22, 241 (2004),  G. Lhersonneau et al, Phy. Rev. C 51, 

1212 (1985) and references therein]. Below an excitation energy of about 1 MeV, all experimental 

levels in Zr are associated either with Nilsson orbitals or with corresponding band members. Several 

collective structures were understood within the particle+rotor model calling for a systematic 

comparison of B(E2) with neighboring even-even nuclei.   

 

Of particular interest, we are aiming to measure the collectivity of 3 coexisting structure: 

• The 3/2[411] ground state band  (positive parity band) 

• The first excited 5/2[532] band  (negative parity band) 

• The 9/2[404] neutron hole excitation band based on an isomeric 9/2+ state 

 

 

We proposed the study of the 
101

Zr, 
102

Nb and 
103

Mo isotopes.  The coupling of the Ge detectors from 

EXILL and the LaBr3 of FATIMA will allow a direct measurement of the lifetimes in the range ~10 

ps to a few ns .  

 

 

Data were collected at the PF1B beam line according to schedule. 

 

The data analysis has started at the laboratory only very recently. The data analysis is performed by C. 

Michelagnoli at GANIL who has successfully obtained a three years contract starting in October 2013 

who has also as scientific objective the data analysis of the BAG-03-4 experiment. 

 

First work on the calibration of the detector has started beginning of 2014. 


