Lifetime measurements in neutron-rich barium and cerium isotopes
using the fast-timing technique

Faye Rowntree’, Liam Gaffney?!, Pietro Spagnoletti’, Magda Satrazani®, Fuad Ali%, Corina
Andreoiu®, Nikita Bernier®?, S Bhattacharjee3, Mike Bowry3, Roger Cabellero-Folch?, Robin
Coleman?, Alejandra Diaz Varela?, Fatima Garcia®, Adam Garnsworthy?, Gwen Grinyer'®, M
Hladun®, James Keatings®, Ryan Lefleur?, Ben Luna®, Konstantin Mashtakov?, J Mitchell®,
Bruno Olaizola?, Costel Petrache’, Allison Radich?, Mustafa Rajabali®, Yukiya Saito*2, Lewis
Sexton®?, Paulina Siuryte®°, James Smallcombe?, John Smith*, Carl Svensson?, Elena
Timakova?, Kenneth Whitmore®, and Daniel Yates®?®

lUniversity of Liverpool, UK, 2University of Guelph, Canada, 3TRIUMF, Canada, *University of
the West of Scotland, UK, *Tennessee Technological University, USA, ®Simon Fraser
University, Canada, “Paris-Saclay University, France, 8University of British Columbia, Canada,
SUniversity of Surrey, UK, °University of Regina, Canada

The neutron-rich lanthanides are expected to exhibit octupole collectivity, which can lead to
asymmetric nuclear shapes. The study of low-lying negative-parity states in the even-even
nuclei in this region is key to understanding the magnitude of collectivity and whether the
nucleus adopts a static or dynamic asymmetric shape. Lifetimes of these states are
particularly sensitive to electric-dipole (E1) transition strengths, where an enhancement can
signify octupole deformation.

The fast-timing technique is used to measure lifetimes of short-lived excited states in nuclei
by analysing y-y and B-y coincidences following radioactive decay. Combining lifetime
information with gamma-ray branching ratios, reduced transition probabilities are
calculated, allowing for the type and magnitude of deformation of nuclei to be inferred. In
this work, lifetimes of low-lying states in barium and cerium isotopes with A = 146, 148, and
150 have been measured using the GRIFFIN spectrometer based at the ISAC-I facility at
TRIUMF, Vancouver. Primary beams of caesium with A = 146, 148, and 150 were delivered
on to a moving tape collector at the centre of the GRIFFIN spectrometer, which consists of
an array of 16 HPGe clover detectors, supplemented with an array of 8 LaBrs scintillator
detectors for fast timing, and a zero-degree scintillator for the detection of electrons
emitted during B-decay.

This talk will present preliminary results of the lifetime measurements obtained using both
the convoluted decay-curve method and the generalised centroid-shift method.



