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The ISOLDE facility at CERN
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Laser Resonance lonization NSy, ”f(
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ISOLDE’s Resonance lonization Laser lon Source - RILIS®) @ °
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Radioisotope production linked to creation of contamination

» Element/isotope selectivity of ionization process = Clean beam

» Efficiency of process = Access low yield species / don’t waste sample
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The RILIS Laser Setup
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Resolution Limitations: Doppler Broadening SNy, ”f
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The Laser lon Source and Trap - LIST @ @ G
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o PI-LIST structure enables high-resolution spectroscopy




ISOLDE adaption of PI-LIST SNy,
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PI-LIST Experiments: 1S664 @y
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Preliminary Results
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LIST Experiments: L0243
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Optimization: Efficiency Considerations SNy, ”f
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Areas of Optimization @ @ b
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Atom beam collimation — Computational model

Monte Carlo simulation of particle trajectories

within hot cavity
* Atom re-emission from surfaces by cosine law
* Maxwell-Boltzmann velocity distribution

30

o Comparison to established Clausing
o model of effusion per solid angle
for simulation validation
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Atom beam collimation — Experimental access
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Atom beam collimation — Investigation at RISIKO (JGU)
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Atom beam collimation — Comparison data to model
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Electric potential shaping: DC offset
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Conclusion and Future Directions 2 @ G

* Laser resonance ionization for element selective RIB production
* “Sub-doppler” in-source spectroscopy at online facilities achieved
* First Neutron-rich Actinium laser spectroscopy scan

* PI-LIST usage in other regions, such: Lanthanides — cool things coming
up with Dr Kara Lynch

* PI-LIST is great! But can be greater....
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PI-LIST In the landscape of laser spectroscopy
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Octupole deformation in Ac isotopes
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Robust metallic mirrors

Optimization: Mirrors

- Better reflective coating
- Optimized mirror setup
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Optimization: Opening Angle
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Optimization: Atomizer
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Optimization: Contamination Source

A Highlighted part is source of contamination (?) - simulations

Additional suppression,

Relative signal
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RF amplitude control
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Summary of Modes

Broadband (10 GHz) Narrowband (1 GHz) Fourier limited (< 100 MHz)
lon guide Efficiency ***** Efficiency **** -
Resolution * Resolution **
Isobar suppression — Isobar suppression -
LIST (collinear) Efficiency ** Efficiency ** -
Resolution * Resolution **
Isobar suppression **** Isobar suppression ****
PI-LIST Not applicable. Efficiency * Efficiency *
Resolution **** Resolution *****
Isobar suppression **** Isobar suppression ****

AN




RILIS @ ISOLDE: The workhorse ion source
2022 ISOLDE operation schedule
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RILS: Al RILIS: Al RILIS:Te RILIS:Te

RILIS: Ag RILIS: Ag RILIS: Po RILIS: Po RILIS: Sb 49K RILIS: Cu

SnS beam 37K AcF beams

24 elements: Yb, Ba, Dy, Cd, Al, Tl, Tb, U, Gd, Te, Ac, As, Ga, Po, Zn, Sb, Be, Ca, In, Cu, Mg, Sn, Ni, Cr

29 out of 36 weeks (18 weekends) + development

RIB delivery and nuclear structure experiments
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