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THE ATOMIC ENERGY RESEARCH ESTABLISHMENT, HARWELL 

ROYAL VISIT 

H .M. the Queer. and H.R.H. Prince Philip, Duke 
of Edinburgh, visited the Atomic Energy 

Research Establishment, Harwell, on March 1, at a 
very interesting time in its history. In the late 
summer of 1956 the Queen turned the switch which 
sent nuclear-generated electricity into the National 
Grid of Great Britain for the first time. Since then, 
industrial firms have begun to build the first three 
commercial nuclear power stations for which Calder 
Hall was the prototype. The immediate task of the 
Establishment is now to assist in the development of 
more efficient versions of the gas-cooled graphite
moderated reactor and to do basic research and 
development work on those advanced types of reactor 
systems which might ultimately replace the simpler 
Calder Hall type of reactor. During the visit the 
Queen and the Duke of Edinburgh were shown .:ome 
of the more striking technological work being carried 
out in this reactor research programme. They were 
also shown some of the long-term experimental work 
going on into the possibility of generating power from 
the thermonuclear fusion reaction. 

The tour of the DIDO reactor took place about 
four months after its official opening by the president 
of the Royal Society, Sir Cyril Hinshelwood. The 
main purpose in designing and building this re
actor is to provide regions in which possible fuel 
elements, and other constructional materials for 
future reactor systems, can be studied under condi
tions of intense irradiation. Irradiation inside a 
nuclear reactor considerably alters the properties of 
possible fuels ; for example, uranium begins to 
'creep' at a lower stress under irradiation than that 
required to cause creep on the bench. Also, the 
generation of fission products within the fuel may 
cause profound structural alterations within the 
element ; for example, the evolution of gaseous 
fission products may even cause swelling. In addition, 
corrosion-rates and rates of chemical reactions 
between possible reactor materials are frequently 
significantly altered under these conditions. 

Experiments on these problems in the early stages 
of research can often be done on the small scale, but 
as development progresses it is essential to investigate 
the behaviour of the proposed components of a future 
reactor channel (complete with fuel elements) in a 
test system mounted in elaborately designed holes 
built into the core of a testing reactor such as DIDO. 
DIDO is a heavy-water moderated reactor and is 
fuelled by enriched uranium ; it was designed to give 
the highest radiation flux over a large accessible core 
volume consistent with a limited heat output. The 
available neutron flux is 1014 n./cm. 2/sec. at a heat 
output of 10 MW. Three of the holes built into the 
core are designed to accept test systems which are 
virtually complete reactor 'channels' together with 
the ancillary engineering equipment ; these large
scale experiments are called engineering 'hot loops'. 
(PLUTO, a similar reactor to DIDO, which will 
start operating this year, is specially designed to 
accommodate 'hot loops'.) Other holes in DIDO 
are designed to hold equipment for testing systems at 
earlier stages of development. 

Although many of the problems planned for study 
in DIDO are simple in principle, the design of the 
apparatus is complicated by the need to control and 
record externally the temperature and the other 
reaction conditions inside a confined space within 
the core. In addition, the materials of construction 
have to be selected from those which have small neu
tron capture cross-sections and which a.re also stable 
under the expected irradiation conditions. Experi
ence in the design and use of apparatus of this kind 
was first gained using BEPO ; some of the equipment 
used in these experiments was shown during the 
open days at the Establishment last year (see Nature, 
177, 1195 ; 1956). 

Samples of fuel removed from the reactor for metal
lurgical study after irradiation are highly radioactive 
and can only be safely handled inside 'cells' with 
shielding walls made of lead or concrete. Metallurgi
cal examination of specimens inside cells of this kind 
is done by using a specially designed television micro
scope ; preparation of the specimens before examina
tion requires a sequence of connected cells in which 
the essential operations can be carried out. Chemical 
operations inside cells of this kind can be done by 
using large 'master-slave' manipulators in which the 
slave 'grab' within the cell faithfully copies the 
movement of the hand in the master 'grip' outside 
it by mechanical transmission through a tube high 
in the wall of the cell. The work inside the cells 
is viewed through special 'windows' ; these are 
transparent glass tanks filled with a concentrated 
aqueous solution of zinc bromide having a physical 
density equivalent to that of concrete. The delicacy 
of operation of a pair of manipulators in a typical 
handling cell was demonstrated to the Royal party 
by lighting a candle with a match taken from a 
matchbox within the cell. DIDO is also used for· 
fundamental studies in solid-state physics, neutron 
physics and radiation chemistry; radioactive cobalt-
60 for medical use is made in special irradiation units 
in which a large number of cobalt disks can be irradi
ated simultaneously; these units are like the experi
mental irradiation assemblies. 

The LIDO reactor was opened at the same time as 
the DIDO reactor; its purpose, however, is quite 
different. The reactor core is suspended in a large 
concrete tank of water from a trolley which can be 
moved to and fro down the length of the tank. Two 
aluminium panels are set into the base of the concrete 
tanks so that experiments to study the design of 
light-weight reactor shielding for propulsion reactors 
can be set up in front of the panels. During the tour 
of LIDO, the Royal party saw the progress of the 
work directed towards the development of the British 
nuclear-powered submarine. The work is being done 
by an Admiralty team in association with the Estab
lishment. 

In the plutonium laboratory of the radiochemical 
building, the study of the chemistry and metallurgy 
of the unusual materials of atomic energy was shown. 
Plutonium and its compounds do not emit penetrating 
radiation, but are highly toxic materials. For this 
reason the work is confined to sea.led glove boxes 
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in which every chemical or metallurgical operation 
required can be carried out. 

Since it is expected that plutonium will be used to 
fuel future reactor systems, the study of the detailed 
chemistry and metallurgy of plutoniwn, its com
pounds and alloys is very iJnportant from a tech
nological point of view ; in addition, more basic 
studies of the chemistry of plutonium and other 
transuranic elements are carried out. Before leaving 
the laboratory, the Royal party were shown some of 
the results of research into methods for fabricating 
materials like uranium and thorium or beryllium 

and zirconium into forms which withstand the 
intense radiation conditions inside nuclear reactors. 
In particular, powder metallurgical methods 
have proved to be extremely important in this 
field. 

The Royal party were also shown some of the 
experimental work which is being done at the 
Establishment directed towards the ultimate use of 
controlled thermonuclear reactions as a source of 
power. It is hoped to summarize the essential 
problems in this very interesting work shortly in 
Nature. A. H. S. MATTERSON 

HOME UNIVERSITIES CONFERENCE 

Organization of Postgraduate Studies 

T HE subject for the second session of the Home 
Universities Conference held in London during 

December 14-15 was "Organization of Postgraduate 
Studies". Sir James Mountford, vice-chancellor of the 
University of Liverpool, gave the opening address and 
surveyed the problem with a light touch. His com
ment that in arts the Ph.D. student is a relatively rare 
bird foreshadowed a discussion that concerned in the 
main the problems of scientists. He feared that with 
much organization there was little or no room for the 
student with 'a private hunch' in science departments. 

He was followed by Dr. D. A. Bell, Department of 
Electrical Engineering, University of Birmingham, 
who emphasized the value of the M.Sc. degree by 
examination. Dr. Bell considers that while industry 
obviously needs the first-class man, it can also make 
use of the good honours man who has had post
graduate training. Dr. Bell also directed attention 
to the difficulties of organizing fundamental research 
in fields where research needs a staff of technicians 
as well as large and expensive apparatus. 

Prof. F. S. Dainton, professor of physical chemistry, 
University of Leeds, showed an appreciation of the 
problem of selection of students for postgraduate 
research work, and felt that note should be taken of 
the quality of "persistence under adversity". He 
drew an interesting comparison between educational 
practice in universities in Britain and in the United 
States of America. He emphasized the value to the 
student of changing his university after his first 
degree, but made it clear that in the United States 
the interval between the first degree and the Ph.D. 
is sometimes four and often five years. Prof. Dainton 
doubted if the number of Ph.D. students should 
increase as rapidly as the number of those trained in 
directed research. 

Prof. E. R.H. Jones, of the University of Oxford, 
welcomed the decision of the Department of Scientific 
and Industrial Research to give grants for students 
taking postgraduate diplomas. He thought that the 
training of postgraduate students in science should 
include training in methods of communicating results. 
Migration of senior postgraduate students from one 
university to another would b e encouraged if there 
were more research awards for those who had already 
obtained the Ph.D. degree. He associated with this 
a plea that there be an increase in the number of 
postgraduate science students given permanent 
deferment from national service. 

The discussion that followed emphasized the 
length of time needed to train the independent 

research worker. It was accepted that if notice was 
to be taken of the morning discussion, which had 
emphasized the overloading of the curricula of 
undergraduate studies, more would have to be done 
after the first degree. There was also considerable 
support for giving some training in the methods of 
research to those who might never become inde
pendent research workers. 

Prof. J. G. Semple, of King's College, London, 
proposed a new 'Certificate of Advanced Studies'. 
Lord Chorley made it clear that the problem con
cerns law students as well as scientists, and that 
postgraduate training in law is increasingly demanded 
by the profession and by government departments. 

Technology and the Universities 

The third session of the Conference was devoted 
to the "Impact on the Universities of the Govern
ment's Policy for the Expansion of Technological 
Education". Three papers were presented and there 
was a lively discussion. Sir Eric Ashby, president 
and vice-chancellor of The Queen's University, 
Belfast, opened the session. He drew a parallel 
between the present upsurge of technological educa
tion and the upsurge of scientific education about a 
century ago. Competition from the -proposed new 
colleges of technology, an increase in the prestige 
(and cost) of faculties of technology, and greater 
dependence on government finance-all these are 
problems for which there are precedents and for 
which it should not be difficult to devise solutions. 
But there remain two problems for which the.re are 
no precedents : one is the future faculties of arts, 
and the other is the place of humanities in faculties 
of technology. 

These problems, though not new, now require 
solution urgently, for they are brought to a head by 
the expansion and encouragement of higher tech
nological education. There are no precedents for 
them, because until recently the viability of faculties 
of arts was assured by the 'market-value' of arts 
degrees in the Civil Service and elsewhere; and 
technologists rarely attained positions of adminis
trative responsibility, so that they were not obviously 
handicapped by their lack of any formal training in 
the humanities. The social climate has now entirely 
changed. In so far as faculties of arts pursue scholar
ship and train scholars, their place in universities is 
secure. But the greater part of their time is not 
spent on either of these activities, and it is their 
'bread and butter lines' which need re-examination 
in the light of present Government policy. 
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