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| Application of Depth Profiling Techniques to the Study of 3D Transport Pro-
cesses in lon-Irradiated Solids
Abstract :

An overview about particle-beam-based depth profiling techniques is given. Special
emphasis is put on RBS (Rutherford Backscattering) and NDP (Neutron Depth Pro-
filing) due to their usefulness for the study of transport process of impurities
in solids.

As recent technological development, especially in the field of the emaging nano-
electronics, demands information not only of transport process in the vertical (depth)
direction of solid, but also in the horizontal (transversal) direction, technigques have
to bé developed for three dimensional scanning of impurity distributions. Such a
method is presented by combinatiocn of RBS or NDP with a Modified Tomographic
Reconstruction (“MOTOR”) technique.

The combined NDP (or RBS),/MOTOR appreach was used to determine 3D distri-
butions of energetic (100keV-5MeV) ions implanted onto metals, semiconductors,
oxides and polymers. In favourable cases (e.g. N to Si), perfect agreement with 3D
theoretical predictions can be found. With an error less than +0.1%, there exist
numerous cases where deviations show up between theory and experiment. These
can be classified by

* inadequate stopping power knowledge (e.g. Li to Al

*

residual crystal lattice effects (channeling, e.g. B to Si)

*

rapid thermal or radiation enhanced post implantational diffusion (e.g. Li to
C, Hg to Ni) |

In the latter case, deviations from theory appear to be dominated by the 3D
distribution of ion-enhanced vacancies which induce the radiation enhanced mobility

of the implanted ilons..



The study of 3D transport process along the tracks in polymers is under the
way. Special attention is given to the track etching process in this connection. The
use of etched tracks, essentially in Si-based polymers, is expected to lead to new

application in micromechanics and ion-microtopography.
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Atomic Spectroscopy And Collisions Using Slow Antiprotons (ASACUSA)
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Neutron Activation Analysis for Environmental and Nutritional Studies

Abstract:

Nuclear analytical methods in general and neutron activation analysis in

—f—



particular, have been extensively used for trace element analysis in environmental,
biomedical and nutritional studies because of better accuracy, precision, specificity,
sensitivity, blank free and multielemental character. Thermal neutron irradiation
for short (15m, 1h) and long (6h, 1d) durations followed by high resolution gamma-
ray spectrometry may provide simultaneous determination of 25- 30 elements in just
about few hundred mg sample.

Our studies on the analysis of fugitive and ambient dust particulates from indus-
trial environments of a cement factory, thermal power station and a paper mill in
India have clearly demonstrated enrichment of certain heavy metals depending on
the type of industry. Further, analysis of rumen fluid ash of buffaloes from a re-
finery complex near Delhi showed enrichment of heavy metal pollutants but depletion
of essential elements.

Representative diets as per recommendations of National Institute of Nutrition (In-
dia) along with dietary components have been analyzed. It is observed that most
elemental contents of Indian vegetarian diet are comparable with those of western
non-vegetarian diets. Based on elemental contents, daily dietary intake may be cal-

culated and the data compared with Recommended Dietary Allowances from other

countries.
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