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INTRODUCTION

High energy beams of high ion currents from a Tan-
dem Accelerator are a common requirement in Nuclear
Physics, Materials Science and Accelerator Mass Spec-
trometry (AMS) research. In AMS sometimes, molecular
beams are chosen from the ion source to achieve a high
ion yield for the negative ions (e.g. BeO~, MnO~, MnF3,
FeO™) or to suppress isobaric background (e.g. CaHs vs
KH3). In these cases the final energy of the ion of inter-
est is reduced as the energy up to the stripper is shared by
the molecular constituents. Attempts are made to increase
the ion yield in conjunction with an increased energy of the
ion of interest by using two consecutive stripper foils at the
terminal of the Tandem Accelerator.

The stripping process for molecular beams is somewhat
different than for atomic beams. There the ion of interest is
accompanied during the passage through the stripper by all
other ions of the initial molecule. If they are close enough
to the ion of interest, interference during stripping can hap-
pen. For this project, the tandem accelerators at the MLL
and at the Inter-University Accelerator Centre (IUAC) New
Delhi were used.

RESULTS

We have studied the charge state distribution of Sr, Mn
and Ca injected as SrF; , MnF; and CaF; respectively us-
ing two strippers of 4 pg/cm? each with a gap of ~ 9 cm in
between (Fig. 1,2). The similar effect as shown in Fig. 1,2
has also been achieved by double foils system with a dis-
tance of less than 1 mm by spot welding two frames with
foils.

It is found that a double stripper system with a marginal
gap between the stripper-foils produces higher charge
states and higher ion yields for the constituents of multi-
ple molecules. Elements bound in a molecule do not attain
the same high charge state as the single ion at the same ve-
locity. This is because of the interference with the other
constituents from the molecule, which can be overcome by
employing a second stripper foil. Thus the capability of
Tandem accelerators for molecular beams can be improved
in terms of higher energy with higher yield by the use of a
double stripper foil system made of two foils having some
separation between them. The full publication can be found
at Ref. [1].
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Figure 1: Charge state distribution of molecular anions us-
ing single and double stripper foils at the terminal for injec-
tion of °CaF; molecules. 2F/1F represents the gain in the
analyzed current, if two strippers are used at the terminal.
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Figure 2: Same as Fig. 1, only with injection of *®MnFj at
lower terminal voltage.



