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Atomic spectra
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Atomic spectra

Measuring spins

- Some cases guite easy « Other cases a bit more tricky
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* In general: higher nuclear spins are harder to tell apart
- Higher atomic spins make the assignment easier, but
measurement harder
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The IGISOL facility
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The IGISOL facility

* Recent additions to the collinear laser spectroscopy
beamline:

/ Charge-exchange cell*
/ New laser system
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* Courtesy of W. Nortershauser, TU Darmstadt
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Ag —8—
L| Cd

Motivation

- Gap in optical spectroscopy
data: Tc, Ru, Rh, Pd and some
Ag isotopes ‘missing’

/ Refractory elements
/ Complex atomic structure

* Accessible at IGISOL thanks to
chemical insensitivity and
Installation of charge-exchange || :
cell |

P. Campbell, I. D. Moore and M. R. Pearson,
Progress in Particle Physics 86, 127 (2016)
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Motivation

« Charge radii and nuclear moments needed to clarify various phenomena
In the region

/  Rapid changes in deformation, shape coexistence,...

« Ground state and isomer properties important to underpin decay
spectroscopy studies

/ Firm spin assignments missing: important to understand evolution of shell-

model orbits
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Overview
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Isotopes in the range A= 102-118

Even-A: spin zero gs, no isomers — only one resonance

Odd-A: high nuclear spins, isomers — complex structure,

analysis ongoing

Even-A Pd isotopes
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Preparation
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Even-A charge radii

King plot technique for calibration of atomic factors
/ Charge radii from muonic X-rays
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Even-A charge radii

- Comparison of extracted changes in charge radii to nuclear
Density Functional Theory with various Skyrme EDFs

Change in rms charge radii
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Even-A charge radii

Deformation parameter
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Overview

* First online use of CEC at IGISOL
 Isotopes in the range A= 113-121
 Odd-A: 7/2+ and 1/2- states

/ Spin assignments firm

- Even-A: more complex, three states in 116, 118 observed
/ Firm spin assignments will be hard (analysis ongoing)
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Even-A isotopes
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Moments of odd-A isotopes
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* A. Arima et al., Progress of Theoretical Physics 12, 623-641 (1954)
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Moments of odd-A isotopes
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Charge radii in the region
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Sn: C. Gorges et al., Phys.
Rev. Lett. 122, 192502 (2019)
Cd: M. Hammen et al., Phys.
Rev. Lett. 121, 102501 (2018)
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Outlook |
Some beamtime remaining to complete datasets on n-rich Ag and
Pd isotopes

« Push towards n-deficient isotopes using hot-cavity ion source

- Development of RAPTOR (Low-energy, medium resolution RIS)
which will give higher sensitivity — more exotic nuclei

* Plans to continue studies in the refractory reglon and other
‘blind spots’ :

Actinides
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