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ABSTRACT

Fast Neutron Research Facility (FNRF), Chiang Mai University, has
installed a specialized 30-kV vertical ion beam line for bioengineering
research. This beam line is going to be used to implant ions into living
cells. The previous experiments turn out that the technique of the ion
implantation is successful, buf related mechanisms could not be well
understood.

In order to study in details of the mechanism the idea of focused-
ion beam was brought. The very first goal is to focus the beam into the
spot size of 1 mm. Thus, the beam line has to be rearranged and added
with focusing devices.

The properties of each device and the influence it made to the ion’s
motion have to be studied, as well as the correlation between each device
when the devices are put together in the beam line. Included the
measurements of the beam emittance and beam parameters have to be
made.

The measurements shows that the beam emittance, which is
calculated from 65% of the whole beam, of Ar" for 15 kV extracting
voltage is about 8.17 mm.mrad. From this with the knowledge of the
beam optics relation, others parameters are figured.

By using the Beam optics program simulation of the beam
trajectory and the beam size shows that by adding an Einzel lens with 15 -
cm long the ion beam can be focused the ion beam from 1 c¢m down to
1.1 mm.



