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Motivation

* Explore the atomic structure of the heaviest chemical elements
s
* Delineate optical spectral lines for observational astronomy s;:‘&d
~ e
* Generate powerful benchmarks for atomic modeling . Lr \ AW W A \ \ \
— R mmmmmmmmm‘m =X
* Extract nuclear properties independent of nuclear models - B -
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Motivation

e Optical spectroscopy landscape
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Objectives

e Optical spectroscopy landscape Oy
— Develop a corresponding Online Chromatography Setup (OCS) s
Se
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Laser Resonance Chromatography (LRC)
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LRC offline setup
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Hyperfine structure studies possible at low laser power

Power broadening beneficial for faster level search

Measured overall-efficiency for ion transport: 0.6%
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Enhancing the sensitivity

Development of an Online Chromatography Setup (OCS)
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Increased sensitivity by registering alpha decay events

- Deflection of ions at the right moment

— Centroids of radioactivity hotspots correspond to distinct arrival times

Balky molecules are slow-moving, thus easy to discriminate
- No mass filter required for alpha emitters
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Online Chromatography Setup (OCS)

PHASE 1: Integration behind Q-deflector @ S3-LEB

Compact setup (= 80 cm length)

Inauguration in parasetic mode (?14Ac")

PHASE 2: Setup @ focal plane of S3
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Summary & Outlook

v’ Efficient LRC developed for SHE research, is now being
implemented at S3-LEB

v LRC@S3 roadmap:
v lon trajectory simulations
v Technical design/drawings
v Setup assembly (starting mid 2026)
v

Inauguration with radioactive beams (2027)

Thank youl!
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The ESC effect due to distinct ion mobilities
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