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1. Introduction.

Since a new research reactor facility is a major national
investment, it is important to maximise its benefits for the
largest number of citizens. Beyond its scientific, utilitarian, and
political benefits there are educational benefits which can be
achieved by involving students in practical, hands-on
experiemntal work using reactor neutrons. The educational
benefits are two-fold: sociological and scientific.

2. The sociological benefits of an educational facility.
These revolve around demonstrating that reactors, radiation,
nuclear power etc. are not evil and dangerous but when suitably
controlled and intelligently handled are a natural extension of
physical technology not unlike electricity or, for that matter,
fire. Ignorance and adverse propaganda have poisoned the minds
of a whole generation into attitudes of anti-nuclear hysteria and
this may have cost our nation dearly (vis-a-vis its Uranium-
mining and nuclear-powered economic competitors). This state of
affairs must not be allowed to continue or to recur if nuclear
power is to gain a foot-hold in Australia in the 21st Century, as
it undoubtedly must. Education to recognise the potential of
"clean, safe, nuclear power" must begin at its source. The largest
number of students must be exposed to.a modicum of practical
learning on the subject, in particular future scientists, future
science teachers and future leaders with a scientific education.
It is important to note that these sociological benfits are
automatic concomitants of the scientific activities described
below. .

3. The scientific benefits of an educational facility.
These are concerned with concrete contributions to the education
of physical scientists and engineers. I have in mind senior
undergraduate students of physics (and possibly chemistry and
materials science) coming to Lucas Heights for "practical work"
as part of their degree course, possibly in a system administered
by an "undergraduate arm" of AINSE.
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Exposure to the environment of a research reactor (even just the
guide-hall) contributes (even if tangentially) to students'
knowledge about radiation, including reliable information about
safety aspects, shielding, detection and monitoring, neutrons,
fission, beams, etc. .

4. Suggested Experiments

In more direct terms, I envisage one or more set projects as
"practical work" for, say, 3rd year students as a result of which
they become acquainted with many concrete aspects of the
nuclear field while, at the same time gaining valuable knowledge
and skills.

I have in mind an experiment in which a monochromatic beam of
thermal neutrons is Bragg diffracted by a large crystal of Sodium
Chloride (Silicon is probably too "perfect", therefore diffracting
too narrow a range of wavelengths). Knowing Avogadro's number
and the density of NaCI, (hence the lattice spacing), the neutron
deBroglie wavelength can be calculated.

A more interesting variant diffracts the neutrons from a rotating
NaCI crystal, with the diffracted beam intercepted by a crystal of
the same material, in the parallel (non-dispersive) configuration,
situated at a distance of the order of a metre away. With timed
detection, recorded in a PC connected as a multi-sealer, this is
effectively a time-of-flight measurement which allows the
measurement of the neutron velocity. Thus, with the experimental
determination of wavelength as well velocity, one can find
Planck's constant (knowing the mass of the. neutron) or vice-
versa.
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While the above is a fairly straight-forward laboratory exercise,
I hope that its collateral educational content is obvious. It
contains a lot of fundamental physics as well as a number of
valuable laboratory techniques. Furthermore, it can support
variants which would make it accessible to a very wide spectrum
of students. Ideally, I would like to see every physics major in
Australia exposed to it or its equivalent.

More advanced exercises can be envisaged Using other available
beam instruments, eg. simple structure analysis with a
diffractometer; the observation of an anti-ferromagnetic
material structure; a small angle scattering exercise, etc.

I would also recommend one or more similar laboratory exercises
involving irradiation facilities, for example:

* a life-time measurement;
* an elementary exercise in activation analysis;
* a (non-radioactive) isotope dilution analysis exercise with
Indium (might appeal to environmental science students !);
* an (n,y) on Nitrogen protein assay on a food sample (might

appeal to biological science students).

5. Conclusion

In conclusion, I feel that direct involvement with laboratory
exercises in a research environment is a powerful educational
opportunity which leads to acquaintance with and de-
mystification of reactor, radiation, neutron and nuclear apparatus
and concepts.
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