

















condensed state physics

VICTOR RAIEVSKI, Head of Reactor Physics Department, Ispra, Establishment of Euratom’s Joint Research Centre

NEUTRON PHYSICS is certainly less famil-
iar to the non-specialist scientific public
than high-energy physics. The latter at once
evokes the large accelerators which are
needed to produce high-energy particles,
and which have likewise stimulated the
growth of this branch of physics by reason
of the huge investments involved and the
resultant concentration of efforts. The
CERN 30 Gev synchrotron, for instance,
cost 22 million dollars.

Though still unperceived by the general
public, a similar growth is taking place in
the sphere of neutron physics, and un-
questionably the sheer magnitude of the
funds and investments entailed in this
branch of physics will help to lift it out of
the experts’ cornerand on to the front page
with its companion, high-energy physics.
Take, for instance, the cost, in dollars, of
building intense neutron sources—15 mil-
lion for the nuclear reactors that recently
came into operation in the United States,
30 million for the new American and
European projects, 150 million for the
Canadian project. Even more important
than this spectacular aspect, the con-
structing of these huge machines will lead
to a concentration of effort within special-
ised installations, and to programme
co-ordination on an international scale,
which has already started.

Condensed state physics:

Knowledge of the properties of matter in
the condensed state, i.e. of solids and

Figure 1: The photograph shows a particular
type of crystal monochromator. This is the
instrument installed at the Solid State Physics
o Department (M. Meriel), CEN, Saclay, France.

liquids, is of practical value. Condensed
state physics, by enabling us to understand
the reasons for these properties and
revealing new ones, opens the way to
major developments in all branches of
technology.

Certain of these applications, such as the
still quite recent discovery of the properties
of semiconductors and their use in elec-
tronics, are among the most widely-known
though not the most important; others
such as lasers, masers, Josephson junctions,
or the Gunn effect, are beginning to reach
public notice. The last-named is a very good
example of systematic research on prop-
erties with a view to their practical
application. The object was to produce a
crystal with negative electric resistance
which could be used as an oscillator to
generate high-frequency electromagnetic
waves. The physicists found the answer
through their work on the phenomenon of
variation in the apparent mass of the
electrons in a crystal subjected tostress.

It should not be forgotten, moreover, that
our knowledge of materials is founded on
condensed state physics.

In order to understand the properties of
matter in the condensed state, it is essential
to know its structure and the nature of
the forces of interaction that are exerted
between the atoms.

research on the structure...

The structure may be crystalline, meaning
that an assembly of atoms representing a
unit cell is reproduced regularly lattice-
wise, rather like a wallpaper pattern. One
then has to determine the lattice's symme-
try properties and the arrangement of the
atoms in the assembly forming the unit cell.
There is still a great deal of research to be

done in this field to determine the structure
even of such everyday substances as water.

...and the dynamics of matter...

Essentially, solids cohere through electro-
static forces, with a slight contribution
from magnetic forces. In general these
forces are not uniformly exerted but are
predominant in certain directions. One of
the aims of condensed state physics is to
discover the intensity and direction of these
interacting forces.

If a nucleus is shifted out of its equilibrium
position, it moves back to it with an oscil-
lating motion which is characteristic of
these binding forces. In fact, a disturbance
of this sort will trigger off collective atom
movements that propagate through the
crystal at nearly the speed of sound, much
like a wave.

This phenomenon can be described as a
propagating disturbance, to which an
energy and a momentum and therefore a
mass can be assigned. There is nothing to
prevent us from regarding it as a special
kind of particle. Physicists have named it
the “‘phonon’. For solid state physics also
has its ‘‘strange’’ particles, and the phonon
is only one of several, such as the *‘magnon”’
and the “exciton’’.

... by means of neutrons

The structure of matter can be determined
by observing the diffraction of waves of a
length comparable to that of the distance
between the atoms of the crystal, generally
of the order ofone angstrém (1 A = 10-8
cm). X-rays of about 50 kev (kilo-electron-
volts) have the same order of wavelength
and are generally used in diffraction
experiments.
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another at all international congresses
dealing with this field or among smaller
groups of experts, could be continued for
a long time. What, then, is the actual
situation with regard to film dosimetry,
is the question which will be asked by the
outsider, the passive ‘‘customer” of the
personnel dosimetry centres.

Basic limits of personnel dosimetry
In any attempt to answer this question

mention must first be made of the very
limited amount of information to be ob-

genetic radiation effect to be expected. Of
the various stages between the dosimeter
reading and this effect or its medically
discernible manifestation, shown in Fig. 2
with the possible error factors, only the
first stage, namely the accuracy of the
dosimeter, will be considered here. Fig. 2 is
also intended to show how an isolated
dosimeter reading, at best, only possesses
any value for information purposes if
carefully and critically evaluated by an
expert.

This situation can be simplified if, in the
statistical evaluation of a large number of

try - a thing of the past?

DR. KLAUS BECKER, Central Radioprotection Department, fiilich Nuclear Research Centre,

tained from any personnel dosimeter,
however accurate. Even under ideal con-
ditions, a personnel dosimeter will only
give the dose at the location of the dosi-
meter, not the whole-body dose. In ex-
ceptional cases, such as the well-known
exposure of a person to gamma rays of
about 1 Mev or neutrons of about 10 Meyv,
the dose reading on a reliable dosimeter
will agree with the whole-body dose
or the dose in a particularly sensitive
critical organ towithin about + 509, but
in the majority of cases matters are much
more complicated. It is usually quite
impossible to determine with any reason-
able probability whether a person with a
dosimeter reading of, say, 5 rad has actually
received a higher whole-body or gonad
dose than somebody whose dosimeter
showed a reading of 2 rad. Fig. 1 shows
more recent values comparing the influence
of the direction of intensities of X and
gamma radiation of various energies on the
correlation between the dose picked up
by the organ and the dosimeter reading.
In the event of partial irradiation or faulty
readings, of course, the situation is even
more complicated.

The dose reading therefore provides only
a very indirect indication of the somatic or

individual measurements carried out on
several persons over a limited period or on
one person over a long period, the errors,
which in certain cases may frequently be
high, can be partially offset.

Furthermore, with small doses, roughly in
the order of magnitude of 1/10th of the
permissible maximum values, major errors
are perfectly tolerable owing to the high
safety factors applied in defining the
tolerance values. Finally, the dosimeter
fulfils only a symbolic, administrative or
instructional function in many cases anyway,
so that its reliability is then of little impor-
tance.

On the other hand, the experts are agreed
that in the event of higher doses, especially
in the somatically interesting range (acci-
dental irradiation) of about 100-700 rad, the
maximum possible accuracy should be
aimed at, errors of more than + 10-209,
considerably complicating the decision as to
what therapeutic steps should be taken.

But which dosimeters meet these require-
ments best of all, relatively speaking? The
answer is that there is no ideal dosimeter
for all the important ranges, i.e. for the
medical and nuclear ranges and for that of
possible high accidental exposures. Also,
all the dosimeters now in existence, inclu-

ding the latest solid-state dosimeters
for example, are not capable of taking
certain important types of radiation such as
intermediate neutrons, which may consti-
tute up to 90 9, of the total dose in the
vicinity of the reactor, and many problems
still have to be solved with regard to the
dosimetry of high-energy photons, neutrons
and charged particles,such as those observed
in the neighbourhood of accelerators.

X and gamma radiation

For the most frequent case, namely per-

Germany

sonnel dose monitoring in medical and
nuclear centres, in which the majority of
the dose comesfrom X and gamma radiation
in the energy range from about 20 kev to
2 Mev, the main advantages and drawbacks
of the various types of dosimeter can be
outlined as follows.

Owing to the fact that a photographic
image, i.e. an X-ray picture of the badge
used each time, is obtained during its
evaluation, the film dosimeter can provide
certain information which it is difficult or
impossible to obtain with solid-state dosi-
meters. For instance, dark spots on the
film are an indication of surface contamina-
tion, while high-definition reproduction of
the edges of the metal filters in the film
badge suggests brief isolated irradiation,
and even the nature of the filter image can
yield data concerning the direction of
incidence of the radiation. Using specially
designed film dosimeters, moreover, it is
possible to detect radioactive gas (radon,
tritium).

Also, the film, which is in any case uselessas
a radiation detector after evaluation, can
be stored more easily than a solid-state
dosimeter as a ‘““‘document’’ of a radiation
exposure, is frequently more quickly and
more easily obtained than a solid-state
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WASTEDISPOSALisaproblem in thenuclear
industry, as in most conventional industries.
Whilst a large part of the low- and medium-
activity effluents are discharged into the
surrounding air or water, the residues left
after their decontamination, solid waste
and contaminated objects are incon-
veniently bulky although generally of low
radioactivity. In most cases they are stored
in special areas at the production centres.

The rapid, extensive development of nuclear
power will very soon result in a growing
output of waste whose specific radioactivity
will bear no relation to that of today’s

GASTON GRISON,
Directorate-General for Research
and Training, Euratom

waste (see Euratom-Bulletin, 1967, No. 1,
pp. 22-26). Although satisfactory industrial
solutions have been found for the processing
and packaging of low-activity residues, the
difficulties involved with highly radio-
active waste are being widely discussed and
the solutions recommended follow several
lines of thought. Some advocate storage in
liquid form for a period of several decades,
deferring any better solution to a later day.
Others recommend insolubilising the waste
with glass or ceramics by one of the numer-
ous techniques being studied at present,
while others again maintain that the recov-

The problem of radioactive

waste storage in the Community

ery of certain
substantially reduce
processing and storage.

fission products would
the problems of

Solid storage ahead?

Present-day technical and economic argu-
ments do not provide any indication as to
which of these systems to plump for, but a
trend is beginning to emerge. At the Rich-
land symposium (14-18 February 1966) on
the solidification and long-term storage of
high-activity waste, it was stated that fission
product recovery was not an operation
that would significantly affect the storage
problem; packaging, monitoring and inspec-
tion would still be imperative for periods of
several hundred years. Serious criticism is
also levelled against liquid storage, which
does not seem to be a rational long-term
solution. Apart from the economic aspects



of this type of storage, the technical hazards
would be considerable. Hence, the advances
already achieved—and foreseeable—in in-
solubilising high-activity waste raise hopes
that these methods will provide a really
satisfactory answer to the problem.

But apart from the future question of
storing this highly-active waste, there is
the immediate problem of disposing of
processed [ow- and medium-activity sub-
stances. The number of dumps scattered
throughout the Community is already
relatively high, and the quantities stored
there are sometimes very large. These two
factors are liable to grow appreciably in the
future. Economic necessity and psychologi-
cal reactions might therefore militate in
favour of amassing all this waste at a certain
number of well-chosen, well-monitored
points. In this way all producers would be
able to despatch all their packaged waste to
permanent dumps in different parts of the
European Community.

Selecting suitable regions. ..

The first step towards realising this aim is to
select the regions that offer the highest
theoretical guarantees, and these depend
on a certain number of parameters.

A recent study carried out under a Euratom
contract' led to the development of an
original selection method, one of whose
main advantages is that it is more flexible
than the methods previously employed to
solve similar problems. It is based on the
following principles:

— Each parameter is represented on a
semi-transparent coloured map.

— Each parameter has a shaded colour
range, the lighter tones indicating the
favourable areas, whilst the darker tones
show the less favourable areas.

— A single basic map, giving place-names
and principal watercourses, serves as a
reference foundation for the coloured
maps.

~— Thescaleis 1/1,000,000, so that the maps,
which cover the entire Community ter-
ritory, measure about 2 m square.

— The set of maps comprises eight coloured
maps representing the principal parameters,
three maps showing data of secondary
importance, and the basic map.

— When several coloured parameter maps
are superimposed, pale areas show up

I. Euratom contract No. 007-65-3 WASF with the
Cotrel company.

which correspond to the regions where the
chosen parameters will be at optimum
values.

...in accordance with eight principal
parameters

The principal parameters are:

— Geography — represented by contour
lines. Although this parameter is not over-
riding, its effect on the other parameters
gives it a certain importance. For instance,
steep declivities may prevent an area from
being used as a storage site, even if it is
suitable as regards the other parameters.
— Population — represented by population
density. This parameter is of the utmost
importance, for the population density
governs the cost of biological safeguards, not
to mention the psychological factors
entailed in the storage of radioactive sub-
stances in highly populated areas.

In drawing up this map, particular attention
was paid to sparsely inhabited areas; hence,
regions of less than 80 inhabitants per
square kilometre were subdivided into four
categories.

— Weather — a parameter of twofold im-
portance in choosing a site. For one must
consider not only the direct action of the
climate on the soil characteristics and on the
stored material itself, but also, in the event
of an accident, the risk of the radioelements
contained in the waste being dispersed.

The meteorological data on a region must
therefore be such that the local modes of
action of water, the pollution-carrying
atmospheric agents, and the dangers of
erosion can be accurately deduced.

Rainfall being regarded as one of the essen-
tial meteorological data, it forms the subject
of one of the eight transparencies in the
map set. As to the other data regarded as
useful, such as temperature, number ofdays
of frost or snow each year, etc., these are
shown on a second map embodying infor-
mation from 160 observation stations.

— Geology — represented by a lithological
map (Fig. 1). For this parameter it is not the
timescale of a terrain that is interesting, but
the characteristics of the rocks present in
the various geological formations.

These characteristics govern permeability,
on both the “wholesale’’ and the crystalline
scale, adsorption and retentivity, long-term
mechanical strength, and resistance to
chemical deterioration even over several
centuries.

On a 1/1,000,000 scale it was impossible to
show every category of rock; simplification
was imperative. Five groups of petrographic
varieties were defined, according to their
characteristic qualities as regards permeabil-
ity, adsorption capacity and strength.

For example, the ““marls and clays” grouping
is explained by the excellent impermeabil-
ity and adsorption of these soils. Sands,
alluvia and tufa, on the other hand, are
generally unsuitable in these respects.
“Gross” permeability, which is often a
feature of carboniferous rock massifs, is a
factor militating against such terrains,
whereas their mechanical strength is
generally an appreciable quality.

In certain regions, the repeated alternation
of small-area outcrops led us to use inter-
mediate terms combining pairs from the
five groups adopted.

The map also gives the major tectonic data.
Salt deposits are likewise shown, the refer-
ence level being 500 metres below ground
level.

— Soil science —from the standpoint of the
soil’s permeability and ion-exchanging
power. This parameter is particularly im-
portant in the case of waste dumps sited on
the surface; for it is the surface layer of
the ground that may or may not slow down
radicactive infiltrations liable to get into
the food chain.

As with the other parameters, the Western
Europeansoil categories hadto be regrouped
into a simplified, overall scheme. They were
regrouped according to soil permeability
and, above all, adsorption capacity. The
classification comprises six main categories
and eight intermediate terms.

— Hydrogeology — a parameter intimately
linked with the biological protection of
human beings, fauna and flora. Moreover,
the potential groundwater reserves are a
paramount factor that must be borne in
mind when looking for a storage site; an
isolated water-level, unused hitherto, can be
written off for subsequent use by humans i
a storage site is liable to contaminate it

On the scale adopted it was impossible to
take into account a great many classes that
fulfilled all the criteria—abundance of
water, depth, speed gradients, type of
containing rock, degree of exploitation,
etc. Five groups were adopted in the end.
As far as possible, the distinction between
free and captive groundwater was observed
in the map.
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The problem of radioactive waste storage in the Community

— Seismology — seismic disturbances be-
neath a storage zone will obviously affect
the behaviour of installations and the risk
of dispersal of the stored elements. The
probability and amplitude of earthquakes
must therefore be taken into account. In
this study, the epicentres and frequency of
earthquakes were not represented. Only
the seismic zones were mapped, from
degree 5 on the Mercalli scale, which is the
degree at which tremors are first felt.

— Economy — In the study in question, this
parameter has a somewhat restricted
meaning, in that it only covers the present
economic use of the land. But it would be
very difficult, if not impossible, to allow for
what must be purely hypothetical develop-
ments. Even so, the map is of undeniable
value if used in conjunction with the other
parameters. It is based on four groups of
activities (industry, large-scale farming,
small holdings and tertiary activities). As
regards non-agricultural activities, those of
an industrial nature were separated from
tertiary activities. The basic reason for this
distinction lies in the different influence
they exert on the siting and rate of develop-
ment of economic centres. Industry is a
magnet, but beyond a certain stage the
growth of the centres thus created occurs
mainly thanks to tertiary activities.

The basic yardstick used to measure the
economicimportance ofa region was labour.
At first sight this factor looks very similar
to population density; in fact, the daily
movements of the labour force sometimes
alter the face of the map appreciably.

A second map, for consultation purposes
only, gives a certain amount of data on
dams, harbours, roads, etc., that may be
useful in choosing initially between regions
with favourable features.

Superimposition of maps and pre-
selection

As we have already said, the aim is, by laying
the parameter maps one above the other, to
show up pale areas, i.e. areas whose charac-
teristics are most suitable for the site of a
permanent radioactive waste dump. The
maps can, of course, be superimposed in
twos or threes, etc., thus affording 247
possible combinations.

Whilst there is no objection in theory to
looking for a zone in terms of certain
particular criteria, it seems sensible, how-

ever, to effect the integrations in the light
of the relative parameter values. These
values are set by the dangers inherent inthe
presence of the dump. The chief danger is
the contamination of the public and of the
food chain. From this angle, the population,
lithology and hydrogeology parameters
must be considered first. Second in impor-
tance one might class the rainfall, seismolo-
gy and soil science parameters, seeing that
the two first-named vary little in the greater
part of Europe, whilst the third has only a
limited influence on the top soil layer.
Lastly, in the third class, would come alti-
tude and economy, since altitude or the
presence of an industrial zone are not
factors that absolutely rule out the installing
of a dump.

By way of example we might quote the
superimposition of the maps for the north-
west quarter of the Community (see Fig. 2).
When the first class of maps are super-
imposed, a certain number of pale areas
emerge clearly. The addition of the second-
order parameter maps does not alter the
previous general structure but it does give
the previously defined zones a colour
classification. Superimposing the last para-
meter maps reduces the area of certain
zones (contour influence) or makes other
less propitious (influence of agricultural
economy).

Thus these maps enable a short-list to be
drawn up of Community areas suitable for
a radioactive waste dump. Other para-
meters may prove necessary, however. In
that case, they can be mapped by the same
method. The set of maps would thus become
more comprehensive, without any of the
factors already present having to be altered.

Possible extensions of the method

Because of their small scale, the maps
already made only allow of rough approxi-
mation, but there is no reason why the
same principle should not be scaled up to
the short-listed regions. By successive
approaches over ever smaller areas, long
and costly field surveys can be limited both
geographically and financially.
Furthermore, it would not be impossible to
extend the use of this system to other
industrial, economic and social problems,
if the answer to them depends on the inte-
gration of a certain number of criteria that
can be transferred to geographical maps.
(EUBU 6-14)



The effect of nuclear

technology on con-

ventional industiry

MANFRED SIEBKER and HERIBERT DALDRUP, Directorate-General for Industry and Economy, Euratom

The 19th Round Table Conference on European Problems, the subject of which was *‘Scientific and
technological research: A European problem’’, was held at Turin on 26 and 27 May 1967.
Several speakers, analysing the reasons for the technological gap between Europe and the United
States, emphasised that the root of the trouble lay, not in the inadequacy of Europe’s financial
effort or in the inferiority of European research workers, but primarily in Europe’s need to speed
up the practical application of new ideas in order to meet market requirements.

The present article reviews the results of a study undertaken by Euratom early in 1966. In the
course of this investigation, which was directed essentially at exomining the effects of nuclear
technology on cenventional industry, it was realised that spacial attention would have to be paid
to the mechanisms whereby new ideas are translated into commercial applications. The study
revealed that in many cases, unfortunately, such mechanisms cannot even be said to exist in

Europe, the situation being left entirely to chance.

IT IS AWELL-KNOWN fact that nuclear re-
searchand technology are today contributing
in a large and ever increasing measure to
progress in many sectors of the economy.
Nuclear power plants are generating
electricity at increasingly attractive costs;
radioisotopes are now a household word in
medicine, agriculture and numerous bran-
ches of industry and are leading to new
discoveries in research.

What is not so well known, however, is that
many industries have been, and are still
being, influenced indirectly by develop-
ments which had their origin in the require-
ments of nuclear technology. This “‘spin-off”’
has resulted in a number of valuable, and
in some cases surprising, advances in the
most widely differing fields, e.g. in com-
puter techniques,in the quality control of
plant components and in production
engineering, through the use of new
materials and processes.

A systematic investigation

It is consequently desirable to carry out a
systematic investigation into both the
technical and the resulting economic and
social impact of nuclear technology on
conventional industry.

At a Euratom conference held at Stresa in
May 1965 the aspects and problems of such
a study were thoroughly discussed for the
first time between Euratom on the one
hand and trade-union representatives and
industrial experts on the other. In view of
the common interest that was evinced on
that occasion, the Euratom Commission
decided in January 1966, after detailed
preliminary studies, to have an investigation
carried out by the firm of Kienbaum-
Unternehmensberatung, Gummersbach, Ger-
many. For practical and financial reasons
this study had to be confined to the tech-
nical and some of the economic and social

consequences of nuclear technology in one
member-state only (West Germany). The
results of this study are now available'.
Deliberately excluded from the investiga-
tion were isotope techniques and the direct
consequences of nuclear technology (sup-
plies to nuclear power stations, substitution
problems in the energy economy).

Method of the study

The study was carried out on pragmatic
lines, i.e. by compiling a collection of cases
from a representative poll conducted among
research centres and industrial enterprises.
For this purpose a ‘‘case’’ was defined as the
result of a development, in the following
sectors, which either had its origin in or was
influenced by nucleonics:

— knowledge (theoretical principles, con-
ceptual models);

— materials (construction materials, work-
ing media);

— processes (manufacturing methods, test
procedures, production processes);

— equipment (installations, appliances, ma-
chines, instruments, etc.

Altogether some 350 ‘“‘cases™ were ascer-
tained. These were suitably classified by
means of a numerical system which, in
conjunction with coded particulars of the
applications (in nuclear technology and in
I. EUR 3616 d {vol. I, lland I1l)

Study on the effects of developments in nuclear
technology on conventional industry, Kienbaum -

Unternehmensberatung, Euratom contract No. 033-66-
ECID.
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annular space. This technique, while
adequate, nonetheless has certain draw-
backs; it often necessitates the use of a
fairly complex circuit to ensure the circu-
lation of the insulating gas, fabrication and
assembly of the calandria tube are difficult,
etc.

Another type of thermal insulation which
avoids most of these difficulties has been
suggested at Ispra. It consists of a jacket of
light porous material, e.g. felt or bands of
silica lagging, arranged concentrically
around the hot tube at a distance of only
a few millimetres from its surface so as to
contain an annular envelope of heavy water
vapour. The heavy water vaporises on
contact with the wall of the tube and the
vapour film, whose conductivity is very low,
acts as an insulating material.

Since the porous lagging surrounds the
tube uniformly and inflates under the

pressure of the vapour in the same way as
an air-mattress, nospecial deviceis required
to maintain the desired space between the
jacket and the wall of the tube. In order tc
avoid a convection current of vapour
through the porous lagging it is sufficient
to fit a thin layer of impermeable material
onits vapourside.

This method, the most striking advantage
of which is perhaps its great simplicity,
could be useful in other industrial fields.
A study has already been made on its
application to the thermal insulation of the
walls of tanks for the storage or transport
of liquefied gases. These gases are usually
at very lcw temperatures. The tanks used
hitherto, of the Dewar flask type, are
fragile and costly; it might be advisable to
replace them by a more conventional tank
with a porous internal cladding.

Mechanising nuclear libraries

A round-table meeting on library mechani-
sation was held on 10 and 11 May in Ispra.
Practically all nuclear centres of the Euro-
pean Community were represented at the
meeting, as well as observers from Den-
mark and CERN.

The participants were given final details of
the integrated mechanical system developed
jointly in the course of the past few years
by the Ispra library and CETIS. All main
library operations are comprised by the
system: acquisition, cataloguing, loan pro-
cedure, users’ information, etc.

There are two sides to the improvements
offered by the mechanised system. First
it cuts out most of the manual and repetitive

work involved in running a library and
second it makes it possible to give individual
customers better and faster service: e.g.
catalogues on special subject-fields can
readily be produced on request.

The meeting attained its primary object,
which was to secure the approval of all
participants on the concept of the system
and on various practical details. The system
has since been gradually put into application
at Ispra and it is hoped that first results on
actual operation will be available by the
end ofthe year,

It is planned that the system should in due
course be adopted by other centres, in
accordance with their possibilities.

LATEST BOOKS PUBLISHED BY
EURATOM’S CENTRE FOR INFOR-
MATION AND DOCUMENTA-
TION:

— Labelled proteins in tracer
studies (Proceedings of symposium
held in Pisa, [taly, January 17-19,
1966-No. EUR 2950).

— First target programme for
the European Atomic Energy
Community (four separate edi-
tions in German, French, ltalian and
Dutch respectively-No. EUR 2773).

— Proceedings of the colloquium
on brittle fracture and safety
problems in nuclear pressure
vessels (Colloquium held in Brus-
sels, January 11-13, 1966-No. EUR
3121).

“‘The proceedings constitute the most
comprehensive work published to date
on brittle fracture’”’—Professor Riihl,
President of the International Institute
of Welding, writing in *‘Schweiflen
und Schnziden”.

Books now in preparation include:

— Proceedings of the second
international conference on
methods of preparing and stor-
ing labelled compounds.

— Proceedings of the informa-
tion meeting on the develop-
ment of light water reactors in
the European Community.

— On automatisation in lan-
guage translation and theorem
proving—a series of papers edited
by P. Braffort and F. Van Scheepen.
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