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Speed

Fast detection
between the
production and
the start of the
measurement

Good separation
between the
specific element
over the
background

Needs to
overcome single
atom production

REQUIREMENTS FOR TECHNIQUES

Selectivity Sensitivity Efficiency

Continuously
operating
system without
cycle losses

o
. HIM

Detection

fo)

Suitable for
nuclear decay
signature,
event-by-event
recording of the
data.
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IN-GAS-CELL LASER IONIZATION RESONANCE SPECTROSCOPY
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Towards SHE challenges:

DeQCtor

Argon/
T. Kieck talk from Tuesday - desorption ?f n.eutral atoms |
- fast neutralization of stopped ions
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LASER RESONANCE CHROMATOGRAPHY
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Towards optics and
detection
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LRC SETUP
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Stopping cell Drift chamber Detector chamber
P Section 1 P section 3 P section 5 Yot
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QUADRUPOLE MAS FILTER (QMF) CALIBRATION

133
200+ Cs Qq,** Overall efficiency |
> 17440 0Of ~2%

Extrel QMF - M
e 19 mm diameter rods

1501

* QOperating freq 1.2 MHz
* Mass range 1-500 amu

140 160 180 200 220
Mass (amu)
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DRIFT TUBE SIMION SIMULATIONS ON 4°SC+

= VViscous damping model

* Velocity affected by a drag force
= Stastitical Diffusion Simulation (SDS) model

* Viscous damping model and monte carlo calculations for a random jumps
= Simulation parameters:

* 10000 ions

1 mm orifice entrance and exit to optimize resolution

e Sc as test case (isoelectronic to Lu+ and Lr+)

* lon mobility values Ko: M. J. Manard and P. R. Kemper, Int. J. MassSpectrom. 407, 69 (2016)
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SIMION SDS - VOLTAGE OPTIMIZATION
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TRANSMISSION COMPARISON

—— Ground State No Focus A
—— Metastable State No Focus '\(@ ~35
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» high E fields

= Larger drift time
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DRIFT TIME DIFFERENCES
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SUMMARY

" | RC provides a novel way of laser spectroscopy of ions without the need of
neutralization and using only one laser

" Experimental setup is on site
= Calibration and optimization of QMS is finished
" Drift tube ready to be implemented

= SIMION simulations on the drift tube with Sc helped to understand voltages,
drift times, and transmission of ions

= Next:
e Simulations with the complete setup
e |Installation of drift tube and measurements on Sc+
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