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Structure of 50,52,53,54Cr from inelastic neutron
scattering: Implications for shape coexistence and E0

strengths
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Nuclear shape coexistence occurs when an atomic nucleus exhibits low-lying excited states with dramatically
different shapes than the ground state [1]. Electric monopole (E0) transitions are a particularly sensitive probe
of shape coexistence with the E0 transition strength directly related to the change in the mean square charge
radius and degree of mixing between two states.

Shape coexistence in the N=28 region is poorly studied from the perspective of E0 transitions [2], but it is
expected in 52Cr from neutron 2p-2h excitation across the N=28 shell gap. The first E0 spectroscopy on the
Cr isotopes was performed at the Australian National University [3], but insights were hampered by missing
and imprecise data on the key spectroscopic quantities for the determination of the E0 transition strengths,
such as level lifetimes and transition mixing ratios.

To address these deficiencies, the low-lying states in 50,52,53,54Cr were investigated at the University of Ken-
tucky Accelerator Laboratory with inelastic neutron scattering.  Gamma-ray spectroscopic measurements
were carried out following the scattering of quasi-monoenergetic neutrons from a natural chromium rod
target. Neutron energies of 2.9 and 3.4 MeV were used to determine level lifetimes via the Doppler-shift
attenuation method (DSAM), and gamma-ray angular distributions yielded transition mixing ratios and infor-
mation on transition multipolarities. Excitation functions were recorded for neutron energies from 2.6 to 4.5
MeV.

We present level lifetimes, transition multipolarities, and spin-parity assignments for states in 50,52,53,54Cr,
along with their implications for E0 transition strengths and shape coexistence in these nuclides and this
region of the nuclear chart.

This material is based upon work supported by the U. S. National Science Foundation under Grant No. PHY-
2209178.

[1] J.L. Wood et al., Nucl. Phys. A 651, 323 (1999).
[2] T. Kibédi and R.H. Spear, At. Data and Nucl. Data Tables 89, 77 (2005).
[3] J.T.H. Dowie, Ph.D. Thesis, Australian National University (2022).

Primary author: Dr DOWIE, Jackson (University of Kentucky)

Co-authors: Dr PETERS, Erin (University of Kentucky); Prof. YATES, Steven (University of Kentucky); Prof.
KIBEDI, Tibor (Australian National University)

Presenter: Dr DOWIE, Jackson (University of Kentucky)

Session Classification: Session 16

Track Classification: Experimental Nuclear Structure


