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Introduction

Boron and boron related analyses have been performed at LIBAF (Lund lon Beam Analysis Facility) for almost 20 years. For the analysis the nuclear
reaction p+'1B is used with beam energy just below 700 keV where the reaction has a broad resonance. This reaction emits three alpha particles with
energies much higher than the elastically scattered proton, which can easily be discriminated and counted as a function of beam charge.

In the original set-up an annular surface barrier was used to detect the alpha particles’-2. Then an analysis currents of 100-500 pA could be used together
with the focused ion beam. This kept the count rate below 10 kHz, which was considered acceptable for this kind of analysis. In this paper we will describe
and evaluate the upgrade of the system from a single detector to a DSSSD (double-sided silicon strip detector)3.

Experimental System

Experimental site: Lund lon Beam Analysis Facility*5
Beam energy: 700 keV and 610 keV protons
DAQ: Combined CAMAC (scan) and VME (energy)

Scan: Typical 128x128 with 10 um step (smaller for high-resolution runs)
Detector: Double sided silicon strip detector with 64 sectors on the front

side and 32 rings on the back side.

Trigger: Low threshold on rings (CR) and high threshold on sectors (B) in

coincidence.

Charge normalization: Internal B-standard in sample. Charge and CR used

for normalization.

Boron as a geochemical tracer

The interest in high-resolution boron analyses from a geochemical perspective is due to the
recognition of boron as an important tracer of chemical recycling in the Earth, as a result of the
high solubility of boron in aqueous fluids and silicate melts. Although boron is not a nominal
component in common silicates (e.g. pyroxene, olivine, sillimanite) they may contain enhanced
B-concentrations (<1 wt% B,O3) and hence constitute important boron reservoirs in the deeper
parts of the Earth. The nature of B-substitution mechanisms in these minerals is not fully
understood and partly contradictory models have been suggested. Isotopic fractionation of
boron is strongly dependent on how boron is coordinated by its nearest anions’.

The Samples

In the experiments two sets of samples have been analyzed, one set mounted on an In-backing
and one set on a epoxy backing. Each set had between 15 and 20 crystals and also one
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decreased and a high resolution map over the interesting part of the crystal is
collected (b). Finally a line scan is performed with optimal resolution (c).

Conclusion

» New detector set-up tested for boron analysis - improved the system significantly.
» Can be operated with very high count-rate — up to 200 kHz or higher.

» Good detection limits — depends on sample composition and beam energy.

» High resolution mapping possible with good result.
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