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The transverse phase scanner has been initially developed at IPHC in the 2000s for the SPIRAL 2 project then for FAIR with CEA-
IRFU. It is a slit-slit system based on Allison principle. Each beamlet sampled by the entrance slit is analysed according to its
incidence angle and energy. The analysis is performed by an electrostatic deflector composed of two parallel plates and a simple

relation links the applied voltage to the angle. The beamlet current intensity is measured with a Faraday cup located after exit slit.

EXPERIMENTATION

DESIGN STUDIES Experimental program

The program concerns the validation of the thermal calculations and
validation of model. A substential amount of heat should be deposited of
the entrance slit (300 W) with accurate alignement of beam on slit and

positionning of mechanical parts. Deposited power range varies bewteen 10
and 300 W in order to measure different temperatures. Beam spot radius
varies between 1 and about 50 mm in order to control the power density
(the setting of the beam duty cycle is another option)

Heat load and thermal stress

Entrance of probe is submitted to ion-beam irradiation thus to heat load.

DESIGN P A RAMETE Rs Due to power density temperature can reach several 100s Celsius

degrees. Model has been defined and numerical simulations performed to
characterize the behaviour of the entrance slit during irradiation with a

300 W DC and pulsed beam
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Transverse phase space scanner
enables emittance measurement for
low energy ion beams. It is a slit-slit St et [~

system based on Allison principle -
and has an electrostatic deflector,

an electron repeller and a Faraday
cup. The electronics and data
processing is mainly based on
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3D model with conduction and radiation heat transfer
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Campain with beam

Next emittance measurement campain will
be performed on new cyclotron DC280-
SHE facility at JINR in Dubna. Due to

radiological environment measurement of

radiation field around high-energy

Surface emission and accelerator is necessary. Some preliminary
scattering MC simulations have been performed to
Ton beam tracing inside probe estimate neutron energy spectrum,
. L : , , _ \ R A E-®.. g dosimetry and induced activation of
Surface emission decreases with incident ion energy and increases with atomic | | | irradiated emittance-meter components.
number. Scattering and sputtering increase with small incidence angle. With Nex DC280 cyclotron of the SHE
angle < 85° surface emission is strongly reduced. Angular distribution is a factory at JINR

relevant criteria of the slit design and contaminants reduction (due to contact
angle with beam)

Secondary source: neutrons and O
gammas produced by accelerator

(non directional)
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Trajectory of ions without and with losses. Study case :
60 keV beam emission with 80 mrad incidence and + 760 V deflecting voltage
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Incident nitrogen ions on stainless steel surface at 100 and 700 keV
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