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PREFACE

John Maynard Keynes is credited with the aphorism that
the long-term view in economics must be taken in the light
that "in the long-term we are aU dead".
It is not in
any spirit of gloom however that we invite our readers of
the sixteenth volume in the review series, Advances in
Nuclear Science and Technology, to take a long view.
The two principal roles of nuclear energy lie in the
military sphere - not addressed as such in this series and in the sphere of the centralised production of power,
chiefly electricity generation.
The immediate need for
this latter has receded in the current era of restricted
economies, vanishing growth rates and occasional surpluses
of oil on the spot markets of the world.
Nuclear energy
has its most important role as an insurance against the
hard times to come.
But will the demand come at a time when the current
reactors with their heavy use of natural uranium feed stocks
are to be used or in an era where other aspects of the fuel
supply must be exploited?
The time scale is sufficiently
uncertain and the duration of the demand so unascertainable
that a sensible forward policy must anticipate that by the
time the major demand comes, the reasonably available
natural uranium may have been largely consumed in the poor
convertors of the current thermal fission programme.
At
that stage, the received wisdom of the fast breeder
programme may prove, if not too little then at least too
late to stretch out the depleted uranium stocks.
Fusion reactors are one promise of relief in such a
situation.
Significant work on the physical feasibility
is now in progress with the commissioning of the Joint
European Torus and the Princeton machine.
But the direct
exploitation of fusion at the engineering and economic
stages presents a continuing challenge.
The nature of
this challenge in terms of insulating materials for the
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extremes of high plasma and low cryogenic temperatures to
be juxtaposed in such machines is indeed the subject of
our first article by Banford, directing the attention of
the research community to needs in this area.
If such machines, or their fission counterparts, are
developed, then in the very long term (one suspects) the
prospect of the direct exploitation of their energy via
lasers is an intriguing one and we are grateful to
Schneider and Hohl for their survey of the work already
done and the prospects for nuclear pumped lasers.
It is however with sadness that we have to record the
untimely death of one of our authors, Dr Frank Hohl, who
passed away last year after a brief illness.
He will be
remembered for many things but we are glad that he should
have been able to complete, with Professor Schneider, the
substantial review of nuclear pumped lasers which this
volume contains.
But if the problems of the economically viable fusion
reactor raise too steep a barrier to be overcome immediately,
then the symbiotic approach offers a new path forward.
Readers of Greenspan's review of hybrid fission-fusion
devices will be in a position to judge for themselves whether
the combination of the advantages of both routes to nuclear
power outweigh the combination of their joint disadvantages.
Certainly it would be naive to think that fusion is free of
the radioactivity problems associated with fission reactors,
albeit of a different nature in exchanging say actinides for
tritium.
While the accident scenarios for both are distinct, both demand careful analysis.
In either case, accidents involve people as much as
plant.
The sound of escaping coolant from Three Mile Island
reverberates still in the nuclear community and can be said
to be a major cause for enforcing a longer and more penetrating look at nuclear power.
The role of the nuclear operator
has been thrown into sharper relief and here, in this present
volume, we are glad to reflect the focus this has given to
the design of the man-machine interface, an interface that in
modern technology is too largely seen in the ubiquitous television screen or cathode ray tube.
The short review by
Danchak nevertheless embraces the many disciplines that must
be brought together in the ergonomics of the operator-screen
interface.
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To look forward, we need a starting point.
To survey
both the ground near TMI and further horizons, we need a
vantage point to cover our present ideas of radiation protection and health physics, given us here in the review by
Roberts and Kelly.
It is valuable in its historical
perspective, in clarifying how we cam to take up the
ground we now stand upon, ready to look and, we may hope,
move forward.
It remains for the editors to commend the volume as a
whole to our audience who include we expect, both the tyro
and the established professional in nuclear technology; to
thank our Editorial Board for the assistance they have
given to the Editors in selecting topics and writers for
this volume; but chiefly of course to our authors for
their labour in the vineyards.
Vines for a fine Vintage
may take tens of years to develop.
We should rather speak
of planting walnut trees for a future generation in the
breadth and depth of vision they have given us in this
volume, allowing us to take a long and constructive view
of the future.
J. D. Lewins
M. Becker
July 1983
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