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Nuclei near the so called magic numbers of protons and neutrons are observed to have a spherical shape in
their low lying states. Nuclei between magic numbers, where the binding energy tends to be less, are often
observed to show deformation in low lying states. These deformations have either a prolate or oblate nature.
States within a nucleus that have different shapes that are close in energy are colloquially referred to as shape
coexisting. A dramatic occurrence of shape coexisting states is observed in nuclei in the vicinity of Z=40,
N=60, which is the subject of substantial current experimental and theoretical effort. An important aspect in
this context is the evolution of single particle structure for N<60 leading up to the shape transition region,
which can be calculated with modern large scale shell model calculations using a 78Ni core or Beyond Mean
Field Models. One-neutron transfer reactions are a proven tool to study single-particle energies as well as
occupation numbers.

Here we report on the study of the single-particle structure in 95,96,97Sr via (d,p) one-neutron transfer reac-
tions in inverse kinematics. The experiments presentedwere performed in the ISAC facility using the TIGRESS
gamma-ray spectrometer in conjunction with the SHARC charged-particle detector. Highly charged beams
of 94,95,96Sr, produced in the ISAC UCx target and charge-bred by an ECR source were accelerated to 5.5
MeV/A in the superconducting ISAC-II linac before delivery to the experimental station. Other than their
clear scientific value, these measurements were the first high mass (A>30) post-accelerated radioactive beam
experiments performed at TRIUMF.

A thorough analysis of single particle states will improve our understanding of the onset of these unique
structures, encouraging the ongoing theoretical discussions. Through 95Sr(d,p) a strong occupation of the
first excited 0+ state and a weak population of the second 0+ state was measured. This suggests that there is
strong mixing between the ground state and the first 0+.
These results discussed in the context of the evolution of single-particle structure will be presented.

Primary authors: Prof. WIMMER, Kathrin (University of Tokyo); Dr BENDER, Peter C. (Michigan State
University); Dr KRUECKEN, Reiner (TRIUMF); Mr CRUZ, Steffen (UBC, TRIUMF)

Co-authors: Dr GARNSWORTHY, Adam (TRIUMF); Mr KNAPTON, Andrew (University of Surrey); Dr LAX-
DAL, Bob (TRIUMF); Dr UNSWORTH, Carl (University of Liverpool); Dr DIGET, Christian A. (University of
York); Prof. ANDREOIU, Corina (Simon Fraser University); Mr CROSS, David (Simon Fraser University); Dr
AMES, Friedhelm (TRIUMF); Dr HACKMAN, Greg (TRIUMF); Dr LASSEN, Jens (TRIUMF); Ms KUHN, Keri
(Colorado School of Mines); Dr MARCHETTO, Marco (TRIUMF); Dr MOUKADDAM, Mohamad (TRIUMF); Mr
TERPSTRA, Nicholas (Central Michigan University); Prof. ORR, Nigel (LPC Cean); Ms SACHMPAZIDI, Ntiana
(Central Michigan University); Dr VOSS, Philip (Concodia College); Prof. KANUNGO, Rituparna (Saint Mary’s
University); Mr BRAID, Ryan (Colorado School of Mines); Prof. DRAKE, Tom (University of Toronto); Prof.
CATFORD, Wilton (University of Surrey); Dr KORTEN, Wolfram (CEA)

Presenter: Mr CRUZ, Steffen (UBC, TRIUMF)

Track Classification: Shell evolution through direct reactions


