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In order to determine the transverse profile of an in-
tense, strongly focused ion beam, like those at the HHT
experimental area at GSl or at the future facility FAIR, a
non-invasive methode has been successfully developed and
tested. This methode is based on the electrons which pass
perpendicular through the ion beam and get deflected be-
cause of its the electromagnetic field and was designed as
apossible alternative to gas scintillation [1].

Theoretical Model

The relationship between the charge in the ion beam and
the deflection angle of an electronis given by the equations

below [2]: "
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Inside the ion beam the charge ¢(y) = [ p(z,y)dz is
proportional to thefirst derivative of the deflection angle.

Outside the ion beam the deflection angle of the elec-
trons stays constant and depends only on the line charge
density (\) of the ion beam and the electron energy (E.).

Numerical Calculations

In order to test the theoretical model and to show that
one can distinguish between different ion beam distribu-
tions several numerical calculations have been performed.
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Figure 1. On the left: Uniform, Gaussian and annular
transversal charge distributions of an ion beam as function
of radius. On the right: The deflection angle of electrons,
which pass perpendicular through the ion beam.

An ion beam with a radius of 5 mm and a line charge
density A = 2.2 - 1079 C/m has been considered. The
electron beam had an energy of 10 keV and a slit shaped
transversal cross-section which was tilted by 45° with re-
spect to the ion beam [3].
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Experimental Setup
At the FRANZ-Accelerator facility at the University of
Frankfurt an electron beam system to measure the trans-
verse profile of acw Helium (*He™) beam was setup.

Electron Gun

Bl

Figure 2: On the left is the electron beam system and on
the right the detection system (Camerais out of image).

Experimental Results
The ion beam had an energy of 13.5 keV/ion and aline
charge density of about 1.25 - 10~° C/m. The electron
beam had an energy of 2.3 keV and a dlit shaped transver-
sal cross-section which was tilted by 45° with respect to
the ion beam.
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Figure 3: Theleftimage shows one experimental result, the
right image the analysis of this result.

Conclusion

An electron beam diagnostic device for the measure-
ment of the transverse charge distribution of anintenseion
beam was successfully developed and tested. The numer-
ica simulations show a very good agreement to the theo-
retical model and the experiments were in good qualitative
agreement with the theoretical predictions. Further investi-
gations are needed to improve the precision of the method.
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