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New Feature for Resonant ionization Laser lon Source Development at GANIL
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SPIRAL2 is a research facility under construction at GANIL for the production of Radioactive Ion Beams (RIB) by Isotope Separation On-Line (ISOL)
methods and low-energy in-flight techniques. Resonant ionization Laser Ion Source (RILIS) will be one of the main techniques to generate the radioactive
jon beam. GISELE (GANIL Ion Source using Electron Laser Excitation) is a test bench developed to study a fully operational laser ion source available for
Day 1 operations at SPIRAL2 Phase2. The aim of this project is to find the best technical solution which combines high selectivity and ionization efficiency
with small ion beam emittance and stable long term operation. Latest results concerning the new ion source geometry will be presented.
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GENERAL SET UP
SPIRAL2 On-line Ion Source:
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Radioactive be

will
created inside a UCx target by
neutron induced fission reaction.
After release from the target,

products

they interact with overlapping
laser-beams in a hot -cavity.
They will be ionized by multistep
photo-ionization and extracted
at 60 kV to produce RIBs.

GISELE Off-Line Test Bench:

GISELE Test Bench: Laser beam transport, Separator & Ion Source

A calibrated stable sample is set in a
heated oven in order to produce an
atom flux. The atoms are ionized by
resonance photo-ionization. Laser beams
are produced by three tunable Ti:Sa
lasers in the laser room and transported
to the ion source (20 m). The ion beam
intensity is detected with a faraday cup
after the mass separator.

LISBET is the new ion source body to
test geometries and behavior of the
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future ion source. It consists of two

tubes (7 mm diameter) fixed in elbow-
shape and allows specific control of the
temperature.

Goals:

» Ion source development for SPIRAL2
« Optimization of the method

« System characterization:

efficiencies and emittance
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RESULTS
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those elements were eliminated by mass spectrometer.

An efficiency value of 0.52% was

obtained for the experiments. Total

efficiency corresponds to the relation
between number of ions (integral of

the output signal) and number of
stable atoms (calibrated sample).
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FUTURE PLANS

* Improvement of the

ion source efficiency

modifying tube design (diameter, thickness or

length)
» Reduction of contaminants:

Low work function materials = Reduce surface

ionization of isobars & molecular sidebands

Carbides: ZrC, TaC, HfC, TiC (T, ~3500°C)

» Reduction of contaminants by electric
fields

» Time profile measurements

« Specific control of the temperature for
each part of LISBET

» Assembly of two extraction electrodes to
improve emittance
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