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Motivation
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Experimental challenges
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* Energetic recoils + short half-lives
—> require gas catchers
—> requires fast experimental techniques
Neutrons —
* High emittance
—> requires spatial confinement of atoms
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Experimental challenges

Neutrons —
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Low production rate
—> Fluorescence spectroscopy
not applicable
—> No spectroscopic data

Active search for atomic levels
—> requires support from theory
(High accuracy)
—> High sensitivity
—> High selectivity
—> High efficiency
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RIS-based methods in the actinides

In-gas-cell based methods In-gas-jet based methods
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. Desorption of neutral atoms
Challenges with regard to SHEs:

Fast neutralization of stopped ions
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Laser Resonance Chromatography (Lrc)

ﬁl‘ ransition metal ion\ / Drift-time
(e.g., Lr*) finger print
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The LRC setup
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General features

Fast (milliseconds)

- No need for neutralization/evaporation of sample atoms

Sensitive
- No need for fluorescence detection
— No need for photoionization

Suitable for d-block elements
- Insensitive to physicochemical properties

Efficient
- No cycle losses
- Permanent monitoring of production/extraction

Versatile
— Broadband initial level search
—> Precision HFS
— Can be applied to molecules

Disadvantages
- No neutrals
- No HClI
- No access to IP
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The LRC setu
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Cry;ogenic RF ion guide

Drift tube
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The laser system & ion sou
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Resolving Lu*”

« Time resolution optimized using Lu* (44 6s2)
and Yb* (4f4 6s) ions of different GS
configurations
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« Metastable Lu*" observed! ‘\f’ Q‘
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The first LRC shot
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Excitation schemes for Lr*
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Mobilities for Lrt

 Interaction potentials from ab-initio (MRCI) calculations
- Good agreement with SRCC and IHFSCC

- “Anisotropic spin-orbit coupled approximation”
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Summary & Outlook

v' LRC setup developed and successfully commissioned
v" LRC proof-of-principle established on 175Lu*
v Hyperfine spectroscopy on Lu* has been also carried out

v" Bunching & transmission efficiency of the LRC setup sufficiently
high

v" Predictions of electronic structure and transport properties of Lr*
look quite promising
v" Queued experiments:
-> optimizing bunch-mode operation
- offline LRC on actinium-225 (sensitivity test)

- online experiments Lu* & Lr*... (stay tuned)
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