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motherhood. is clearly a good thing but we
show ourselves remarkably relul:tant to do
much personally about it - unless, of
course. a combination of economic and
legalistic steps are taken to help persuade
us.

For this reason the options, in my view,
should include not only efforts to reduce
thoughtless and unnecessary wastage of
energy but also the technologies which are
known to be able to supply the energy
needs of our expanding societies.

And lastly. may I comment that the
Great Energy Debate will not end with the
presentation of Mr Justice Fox's report and
neither should it. Life would be dull if we
all thought the same thing on every issue,
but I . uQQest there is not much risk of that.

Peter -Cole-Adams in the Melbou'ne Age
I thought. summarized the position rather
nicely after that paper had published the
results of some Australian public opinion
polls on nuclear energy back in August
this year.

In his comment he isolated four types
of person. the optimist, the pessimist. the
fatalist and the idealist. I would lIke to
quote from his article:

"The debate comes down in the end
to an exchange of contradictory
declarations. .
Ultimately, all of us - and I mclude
the scientists on both side - make
up our minds according les. to the
objective evidence. which is not con­
clusive. than to our own view of
humanity's capacity to control the
forces it has unleashed.
The optimist puts it something like
this: 'Look. we've got the stuff. The
worlds needs it. It is the best available
alternative source of power for an
energy-hungry planet. It has the
potential to tran form the lives of
millions in the underdeveloped world.
"'There have been no eriou accidents
yet and ince we are getting to know
more and more about nuclear energy
the chances of accident are declining.
As long as uranium is sold under ade­
quate safeguards to responsible custo­
mers. there is no reason to belIeve It
will be used for non-peaceful purposes.'
To which the pessimist replies: 'How­
ever small the risks, we owe it to future
generations not to take them. In any
case. the risks are considerable ­
there is the waste disposal problem,
the danger that nuclear material might
conceivably fall into the hands of in­
ternational terrorists. the fact that a
foreign government which can be
trusted today may change tomorrow.
Think of that Indian nuclear explosion.
Besides. if we were only prepared to
explore them more fully, there are
alternatives like olar energy and the
greater use of coal.'
Sitting sardonically in his corner is
the fatalist or, as he would prefer to
put it, the realist. His argument runs
like this:
'It does not really matter whether
mankind can be trusted not to abuse
nuclear energy. The simple fact is that
he has already got it. Leaving Aus­
tralia's ore in the ground will not
change that, though it may make the
stuff more expensive.
We control only about a fifth of
known available supplies of uranium.
Other governments will certainly flog
the re t whatever we do. All we can
achieve by refusing to join in is to deny
ourselves a great deal of money.
If we are all going to be blown half­
way to Mars, or produce a race of
three-headed mutants. it will happen
regardless of any decision taken in
Canberra. In the meantime. we may
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as well enjoy the proceeds while we
can.'
And that little sally naturally brings
forth a counter from the idealist: 'The
issue is essentially a moral one. An
Australian decision to make money
by selling material which may ultim­
ately destroy us all would not be made
less immoral by the fact that others
were doing likewise. Moreover, an act
of self-denial by Australia may per­
suade other nations with uranium
reserves to follow suit.'
To which, of cour e, the optimist and
the fatalist reply in unision: 'Horse
manure! uclear power is not im­
moral, any more than a lifesaving
drug is. Do you suggest that such
drugs should not be marketed because
there is always a chance that some
idiot will take an overdose?'
'False analogy,' retorts the pessimist.
'An overdose kills the bloke who takes
it. If this nuclear things gets out of
hand it could kill us all.'
And so it goes on - a debate which
will never be resolved to the satis­
faction of both sides (or if the pessi­
mists are right, not until it is too
late)."

Ultimately, in our democratic system,
difficult decisions such as these must be
made by our elected Governments and not
left to special interest group whether the
uranium miners on the one hand, or the
Friends of the Earth on the other.

We have as yet no better way of resolv­
ing these issues than to encourage the most
widespread and informed discussion possi­
ble, and for the expression of views through
the ballot box. In this re pect the recent
result of the elections in Sweden and the
way in which the nuclear debate featured
in the first televised debate between Gover­
nor Carter and President Ford are interest­
ing portents of what is to come.

In conclusion, I would like just to quote
the Vice-Chancellor of this University
when, I believe. he was giving this lecture
some 4 years ago:

"If public awareness and will to action
can be built up in a healthy fashion
- reasonably immune from the hy­
steria of doomsayers and econuts and
the enervating inertia of the compla­
cent - further economic growth can
go along with an improvement in the
quality of life." - Professor Bruce
Williams.
concur.
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Oil October 30 the allllual COIII'ocatioll
Dillller ill Edll'ards Hall was attellded I
120 people, who were most appreciatil'e
both the dillller alld the speeches.
Hayes Gordon, fOllllder of the Ensemble
Theatre ill Sydlley, II'lIS ~lIest speaker for
the din 111'1'. He was asked because he is all
A mericall expatriate alld this year is the
Americall Bi-Celltellnar\'.
The N('\\'ton-Johll AIt'a;'d It'as preSl'nted'

. Errol Hod~e, Chief Sub-Editor alld Forei
Editor for the ABC ill Sydney.
It was the second time that Conl'ocation
had made the award to an olltstandin~

~raduate IIl1der the terms of the Newtoll­
Johll A ward scheme, named after Emeri/lls
Professor Brill Newtoll-Johll.
The actual award is a piece of sculptllre
executed by Mr Alf Seat/, of Newcastle,
out of pewter.
Top: Professor Newtoll-John, Mr Hodge

alld the Warden
Below: Hayes Gordon speakillg at the

dinner
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THE THEORY OF L1aUIDS

Tamed. but not entirely dome ticated.
analytically intractible. yet not to be coerced
by approximation. the theory of liquids has
for a long time had the reputation of being
a kind of purgatory between ga' and olid
- a field populated only by the foolhardy
and academics.

Certainly the description of the structure
and dynamics of liquids. in comparison
with solids and gases. is relatively incom­
plete. The fundamental difficulty is that
the liquid state lacks any idealized abstrac­
tion such as the ideal ga (which is struc­
tureless) or the perfect sol id (in the form
of a perfectly periodic lattice). which can
later form the basis for theoretical refine­
ment. Approximation, if not judicious, will
lead to a description of either a high-density
structureles gas. or a low-density disorder­
ed solid. Indeed. at one time considerable
effort was devoted to the representation of
liquids in these terms, but it is now known
that liquids do have a simple interpolated
status between gas and solid. although
features of both these adjacent states of
matter can be detected.

For present purposes then. we may
imagine the liquid to consist of an assembly
of clo ely packed atoms, free to move

t!und, but always subject to constraint in
ir motions and positions by their nelgh­

ours. There is a definite short range
order: the arrangement of the nine or ten
nearest neighbours about a given atom is
of course governed by simple geometrical
packing effects, but the relative "loosenes "

__ the packing means that sustained
'uctural features about a given atom are

ot detectable beyond three or four at?mlC
diameters Since the atoms are relatively
free to move and change positions. a given
atom does not retain fixed neighbours, and
so the structure of the liquid is defined only
in a statistical sense.

The application of statistical techniques
to the structural and dynamical de cription
of liquids is now on a sound basis. though
fundamental problems remain. Two of
the most persistent, controversial and there­
fore most interesting concern the modifi­
cation of the liquid structure at the surface.
and the description of the solid-liquid melt­
ing transition. Both of the e problems are

rrently under inten ive investigation in
e Department of Mathematics.

Prior to 1971 it was believed that the
liquid surface structure changed gradually
and continuously into that of a gas or
vapour on passing across the surface
boundary: the sharpness of the transition

Ane depending only upon the .temperature.1' a given system. Whilst slill at Cam­
bridge, a detailed investigation using the
statistical techniques outlined above seemed
to show that there exists the possibility of
an atol1licallv lavered structllre developing
parallel to ttie SLirface - a kind of surface
quasi-crystallinity. The implications of
such a structure. if it exists. are immense
for a wide variety of biological. ecological
and chemical processes, not to mention the
straightforward physical consequences, some
of which we shall consider here.

The response by the liquids community
was immediate, and initiated a controversy
which still remains even now, after five
years of intensive investigation in ~urope.

America and behind the Iron Curtain. The
effect. if it is to develop, will occur only
just above the melting- point. and in. par­
ticular, for the liquid metals. One slmpl.e
consequence of such a surface structure IS

that the surface tension of the liquid should
actually illcrease with increasing temper­
ature. before decreasing at higher temper­
atures in the conventional manner. There
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Dr C/iI'e Croxtoll, Associate Professor in
Mathematics, has kindly writ/en this report
011 his research project, Liquid-solid and
Liquid-I'apour phase trallSitiolls, which has
bel'li supported by grallts from the A us­
traliall Research Grallts Commit/ee.

appeared in the Russian literature some
very careful experiments, the results of
which concurred exactly with the predic­
tions. Pugachevich and Yashkichev describ­
ing their results as "fantastic". White, in
slightly less euphoric terms obtained
similar results in Canada. Other conse­
quences of this surface structure were
detected in Chicago, whilst computer simu­
lations at a number of centres also seemed
to confirm the phenomenon. On the other
hand. it is still perfectly possible, using
related theoretical approaches, to obtain
structllreless transition zones at the surface.
Moreover. computer simulations have
shown that the development of a surface
structure could be a transient phenomenon,
and disappear after a short while. Here
at Newcastle we are attempting to recon­
cile these disparate conclusions, and under­
stand just what features of the analysis it
is which governs the structural nature of
our solutions at the liquid surface.

One of the great outstanding "prizes" in
the statistical theory of liquids yet to be
won is the description of the solid-liquid
transition. How and why is it that the
structure of a liquid diKolltillllollsly
changes to that of a perfectly ordered solid.
and vice versa? How can 1023 atoms
simultaneously know it is time to change
structure and. moreover, know precisely
where they are to go to form a solid lattice?

The most recent statistical theories of
liquid structure. those developed over th~

past ten years. are based on diar:rammatic
analyses. That is, the structure is under­
stood to develop as a response to the in­
teraction between two given particles pro­
pogated through the intervening neighbour­
ing atoms. The possible routes of connec­
tion between any two given particles form
a large number of what we might call
maps or diagrams, and amongst these maps
we may identify three or four families or
kinds of map, each family possessing cer­
tain characteristic features of connection.
If we were able to describe all the diagrams
in all the families we should be able to
describe the structure perfectly. [n fact
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we are only able to describe a couple of
the families. and so our theories are cor­
respondingly imperfect. Indeed, all the
theories so far continue to predict the
existence of a liquid structure up to phy­
sically impossible packing densities, with
no indication whatsoever of a transition to
the solid state.

Some attempts have been made to at
least partially include certain of the
neglected classes of diagram in the struc­
tural description of liquids. Despite their
name, the elemelltary class of diagrams has
so far resisted all attempts at incorporation
whit.st inclusion of the other neglected
family only re ults in a worsening of the
description - a strange situation indeed.
Ho~ev~r. our initial work in Cambridge,
continuing here in Newcastle. showed that
if the simplest diagrams from the two
neglected classe are taken together - the
so-called small watermelons and the simple
elementary diagrams - a remarkable result
follows. Each of the two classes mentioned
abo~e, taken alone, shows no striking pro­
pertJes whatsoever: taken together, how­
ever. they interfere with the consequence
that no particle can ever have more than
twelve nearest neighbours, regardless of
packing density - a feature exclusively
associated with the solid state.

Indeed, at low packing densities the
structure is essentially liquid-like, whilst at
high densities the structure becomes char­
acteristic of the solid state: moreover the
transition from one regime to the oth'er is
discontinuous. occurring when the inter­
ference between the two classes of diagrams
becomes complete and both classes cease
to contribute to the structure.

The refinement and extension of this
watermelon theory to multi-component
liquids (alloys, for example), to polymers
and large biological molecules is now vir­
tually complete, and current interest centres
on the possibility of phenomena like the
solid-liquid transition occurring within large
polymeric biological molecules as a means
of transport control of small atoms across
cell membranes - polymeric tangles im­
peding the transport of atoms, whilst order­
ed channels permit their passage. A further
extension of the theory involves an analysis
of the tangling and knotting of polymer
chains, a problem we feel is susceptible to
the watermelon approach.

Undoubtedly both the surface and solid­
liquid transition problems await further
analytic refinement; certainly theoretical
progress is difficult and slow; but the results
so far are L1fficiently intriguing to warrant
the struggle - though it may be better to
travel than to arrive!
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/11 July, Unil'ersity Rugby Club celebrated its first 2/ years at a dinner in Edwards Hall
aI/ended by more than 200 guests. The actual allnh'ersary was 1975, but the celebration was
deferred until the Club completed an official history. Copies of the book were presented to

guests at the dinner.

Above: The Vice-Chancellor made a preselltation to Mr Brian O'Shea in recognition of his
services to the Club as life member, prop, goal-kicker and Captain.

A t right, top: Mr 0' Shea christens the presentation.

At right, below: The wench and Officer who greeted guests at the Evening ill Colonial
Sydney Town. They are students, Rosemary Hall and Neil Dawes.

Below: Enjoying the lil'ely atmosphere 011 the dance floor are Kay and Brian Re//.

RETURN TO COLONIAL
TIMES

Convocation's annual reunion for grad­
uates of the University was, in the words
of a guest, "something else". The distinc­
tiveness was inspired by the theme - "An
Evening in Colonial Sydney Town".

The accoutremt>nlS for the function in­
cluded outfits from the Regency period
(for soldiers, convicts, wenches, etc.) and
the Maitland Bush Band provided music for
Colonial ballads and dancing.

The chef presented "a repast of food
dressed in the Colonial style from the
authentic recipes used in Rosetta Stabler's
Eating House, Old Sydney Town".

"The Victuals" shown on the menu were:
Governor Phillip Soup,
Drunken Loaf and vegetables in season

(Raffald's 1787 recipe),
Olde English Apple Pie and Cream,
Cheese and Biscuits,
Earl Grey Tea or Coffee, and
Mints and Rum Balls (an echo from the

time when the Colony's only currency
was rum).
"The Beverages" included ales, cider,

mead and port wine and imported varieties
of snuff were provided together with the
advice: "We provide this fermented and
powdered tobacco for the use of all the
gentry - and add the warning that it is a
health hazard!"

The dancing too presented a contrast
with previous annual reunions for graduates.
''The Ministrels" (the Maitlantl Bush Band)
organised couples for jigs, reels and other
lively dances popular in pioneer days.


