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For running an ion microprobe a high brightness beam is the basic requirement for sub-µm beam focus in
order to fill the small phase space that is accepted by a usual ion microprobe with enough ion current for the
desired application. Raytracing simulations of the lens design for the ion microprobe SNAKE at the Munich
tandem accelerator demonstrate, that a brightness of B = 1 µA mm-2 mrad-2 MeV-1 is at least required for
a 100nm beam focus with 100pA ion current under ideal conditions [1]. So far we achieved 10 times less
brightness and a beam spot size of about 1-2µm at 30pA at SNAKE that is installed at the Munich tandem
accelerator [2-3]. In order to increase the beam brightness and thus reduce beam spot size we installed a
multicusp ion source for negative hydrogen ions manufactured by HVEE [4] at the Munich 14 MV tandem
accelerator [5]. At the ion source exit we measure a beam brightness of B = 27 µA mm-2 mrad-2 MeV-1 that
in fact represents the space charge limit for conventional ion sources at 30 kV extraction potential. However,
the beam brightness is reduced to B = 2.3 µA mm-2 mrad-2 MeV-1 at the high energy side of the accelerator
at 17 MeV proton energy.
In order to understand the brightness reduction due to the beam transport through the tandem accelerator
we performed beam transport simulations to elucidate the requirements for even larger beam brightness at
SNAKE. Amain limit for the beam transport is set by additional constraints that the injected beam current into
the accelerator is limited to 10-50 µA although the ion source would deliver up to 1 mA into the full acceptance
of the accelerator. We discuss the effects of the stripping foil in conjunction with the intrinsic astigmatism in
the beam transport and possible parasitic influences. From the calculations we obtain the optimum ratio in
the angular and object apertures to form the optimized phase space volume of the beam to keep as much as
possible the beam brightness of the source. In addition we present first consequence in our beam transport
system and future suggestions on possible improvements for transporting a stable high bright beam through
a tandem accelerator.
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