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• What is the heaviest element that can exist?

Key questions

• What atomic & nuclear properties do superheavy elements (SHEs) have?
• Are atomic & nuclear structure models robust in the SHE region?

• Are SHEs being produced in nature? 
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1) Level search in lawrencium, 254,255Lr+

2) Develop radioactive decay-assisted LRC
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1) Level search in lawrencium, 254,255Lr+

2) Develop radioactive decay-assisted LRC

3) LRC on neutron deficient actinium, 208-211Ac+

4) Optimize Laser Resonance Chromatography (LRC) for online experiments

Specific objectives

M. Laatiaoui et al., 
nature 538 (2016) 495

R. Ferrer et al., 
nature COMMUNICATIONS 8 (2017) 14520

J. Warbinek et al., 
nature 634 (2024) 1075
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Accessible elements www.lrc-project.eu

https://www.lrc-project.eu/
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• Hyperfine structure studies possible at low laser power
• Power broadening beneficial for faster level search

• Measured overall-efficiency: 0.6%

➢ Postdoc #1 / T-3.1: LRC offline optimization -- (start 03/2025)

Proof of principle for 175Lu

https://www.lrc-project.eu/
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www.lrc-project.eu

Aayush Arya, 
Master thesis, 
JGU Mainz, 
September 2024

175Lu

175Lu

175Lu

175Lu

LRC sensitivity

https://www.lrc-project.eu/


21

Ac+ mobility in He

https://u.ganil-spiral2.eu/chartbeams/

210Ac

≈15% 
ESC-

Effect

Evaporation residues:
197Au (20Ne , 7n) 210Ac
(5500 pps @ 20pµA)

197Au (20Ne , 8n) 209Ac
(60 pps @ 20pµA)

LRC on Ac+
Courtesy H. Ramanantoanina

https://u.ganil-spiral2.eu/chartbeams/

https://u.ganil-spiral2.eu/chartbeams/
https://u.ganil-spiral2.eu/chartbeams/
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➢ Postdoc #1 / T-3.2: LRC on neutron deficient actinium, 208-211Ac+

LRC on Ac+

Aayush Arya, 
Master thesis, 
JGU Mainz, 
September 2024

Courtesy H. Ramanantoanina

https://u.ganil-spiral2.eu/chartbeams/

https://u.ganil-spiral2.eu/chartbeams/
https://u.ganil-spiral2.eu/chartbeams/
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Courtesy V. Manea

• Compatible with S3-LEB inauguration experiments 

• Compact setup

LRC on Ac+
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254Lr
Evaporation residues:
208Pb (48Ti , pn) 254Lr
(3.2 pps @ 3pµA)

209Bi (48Ca , 2n) 255Lr
(0.4 pps @ 3pµA)

LRC on Lr+

https://u.ganil-spiral2.eu/chartbeams/

https://u.ganil-spiral2.eu/chartbeams/
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254Lr

Lr+

@ 317 nm 

LRC on Lr+

Evaporation residues:
208Pb (48Ti , pn) 254Lr
(3.2 pps @ 3pµA)

209Bi (48Ca , 2n) 255Lr
(0.4 pps @ 3pµA)

E. Kahl et al., PRA 100 (2019) 062505
Laatiaoui et al., PRL 125 (2020) 023002
Ramanantoanina et al., Atoms 10 (2022) 48
Ramanantoanina et al., PRA 108 (2023) 012802

https://u.ganil-spiral2.eu/chartbeams/

https://u.ganil-spiral2.eu/chartbeams/
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254Lr

Lr+ mobility in HeLr+
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➢ PhD #1 / T-3.4: Develop radioactive decay-assisted LRC -- (start 10/2025)

LRC on Lr+

• Level search in Lr+ with <106 atoms in total shall be possible

➢ PhD #1 / T-3.5: Level search in lawrencium, 254,255Lr+

• Increased sensitivity by registering alpha decay events
 → Deflection of ions at the right moment
 → Centroids of radioactivity hotspots correspond to distinct arrival times
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✓ T-3.1: Optimize LRC efficiency & spectral resolution

LRC@S3 roadmap

✓ T-3.4: Develop radioactive decay-assisted LRC

 (LRC proof of principle on Lu+ promising)

Postdoc #1:

PhD #1:

 (Predicted electronic structure and transport properties of Lr+ promising) 

✓ T-3.5: Level search in lawrencium, 254,255Lr+

✓ T-3.2: LRC on neutron deficient actinium, 208-211Ac+ (start ≈ 03/2026)

(start 03/2025)

(start 10/2025)
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