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Background
The common laboratory CiCLOp (between the CIMAP and Orsay Physics) aims to 
improve focalized ion beam (FIB) technics. To do so, we develop new ion sources, ion 
optics, detector and analysis technics.
The EVOL platform is an example of a new type of FIB which can focalise 
multicharged ions that are produced with an ECRIS. This platform has several other 
equipment such as: a focus electron beam (FEB), a secondary electron detector (SED), 
a backscattered ion detector and a scanning probe microscope.
To study our new sources and optics designs, we design a characterization bench.

Description of the characterization bench
The ion sources used for FIB need to provide a low emittance and a low energy spread 
beam. The characterization bench can measure these properties. A Faraday cup 
measure the total beam current to compute the beam brightness.
The emittance meter is based on a double Allison type emittance scanner1. The scan is 
perform in two dimensions allowing the measurement of the 4D emittance. Unlike 
conventional Allison scanner, the beam is scanned by an electrostatic steerer in front of 
the first slit/collimator.
Collimators are embedded on motorized variable aperture (MVA) that allows the 
change of the aperture diameter from 800µm to 10µm.
The beam portion is measured with a high dynamic detector that can be used as a 
Faraday cup, or for low intensity beam, with a channeltron.
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Validation of the emittance measurement
In order to validate the measurement of emittance, we used a Gallium Liquid Metal 
Ion Source (LMIS). The beam produced from this source is known to have an 
extremely low emittance; the virtual source diameter2 is in the order of 50nm. 
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The bench electronics is based on a commercial FIB electronics, allowing a fast scan of 
the steerer and a synchronized recording of the detector output.
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We measured the emittance pattern due to the lens aberrations. This aberration can 
be simulated and fits with the measurements.
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Emittance measurement
Once the bench validated, we measured the beam emittance of a beam produced form 
an ECRIS.

Example of 2D projections of the 4D emittance of a 20keV Argon beam from an ECRIS.

For different collimator diameters, we measured the emittance using a threshold 
algorihm3. We show that the beam 1RMS emittance value is ε=7.6 10-2 mm.mrad
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Energy dispersion measurement
A retarding field analyser was placed before the detector to measure the energy 
dispersion of the beam. The energy spread and the plasma potential shows a strong 
dependence to the gas injection pressure. 
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