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tative of petroleum spirit. Research in the related 
subject of the intrinsic safety of electric circuits in 
explosive atmospheres has comprised, along with the 
extension of the range of gases studied, an investiga
tion of the incendivity of propane-air mixtures for 
break sparks produced in circuits of low voltage, 
0·5-2 V. It is found in such circuits that the ignition 
energy comes almost wholly from the stored inductive 
energy, that contributed directly from the supply 
being negligible. 

Work on material transfer in welding arcs has con
cerned both the stable small droplet, the large globule 
and the transition region. The possibilities of enforced 
transfer by electrical means are being investigated 
for aluminium and for some related materials. 
The investigation of the long-term stability of fixed 
resistors under various conditions of operation or of 
storage continues. The present work is concentrated 
on standard size metal oxide film and evaporated 
nichrome film resistors together with miniature oxide 
film resistors. The behaviour of fuses is being re-

examined both experimentally and theoretically in 
respect of the effect of the pre-heating of the fuse. 

An investigation started during the year aims at the 
collection of data on the occurrence of short-duration 
transients in low-voltage distribution systems. Such 
transients are known to cause damage to electronic 
apparatus and the immediate purpose of the investiga
tion is to collect information as to the frequency of 
occurrence and the amplitude-level of these disturb
ances. Preliminary results indicate that pulses of the 
order of 50 V amplitude happen frequently, but those 
of 400 V or more only occasionally. 

The text of the Director's report concludes with 
paragraphs on member relations and on the informa
tion bureau and library. Then follows a complete 
list of the research reports issued during the year and 
of published technical contributions. The structure 
and composition of the Divisional and Research 
Advisory Committees are set out in full and-a 
particularly valuable feature-the scope of each is 
briefly stated. J. GREIG 

SOLID-STATE PHYSICS 

A PLEASANTLY informal meeting on several 
aspects of solid-state physics took place in the 

pure physics division of the Canadian National 
Research Council at Ottawa. The meeting occurred 
during the week of June 18-22. The main purpose 
was to bring experimentalists and theorists together 
in an informal atmosphere so that an uninhibited 
exchange of views and ideas could ensue. Three 
main areas were explored; electron transport in 
metals, anharmonic effects in crystals, and basic 
problems in metallurgy. 

The discussions on electron transport theory were 
opened by Dr. M. Bailyn (Northwestern University, 
Evanston, Illinois), who outlined a new variational 
method that could be useful in magneto-resistance 
problems. This was followed by a discussion between 
Dr. J. Ziman (University of Cambridge) and himself on 
the difficulties of obtaining reliable mrmerical values 
for low-temperature transport coefficients. From 
this exchange of views it was evident that both the 
shape of the Fermi surface and of the phonon spec
trum will have to be taken into account before any 
'reliable numbers' can be produced from the theory. 
Dr. Ziman also gave an account of some of the recent 
developments in the theory of liquid metals. He 
pointed out that there is a striking correlation between 
the values of the electron- 'phonon' coupling constant 
obtained from the resistance of liquid metals, and 
the transition temperatures of superconductors. 
Dr. G. Chester (University of Birmingham) opened a 
discussion on the physical interpretation of the 
present-day theory of superconductivity. Dr. D. K. C. 
MacDonald (National Research Council of Canada) 
raised the question as to whether there is any theor
etical upper limit to superconducting transition 
temperatures T c· The only theoretical answer that 
was forthcoming was that if the transition was 
mediated by electron- phonon interactions then 
T c will always be very much less than the De bye 
temperature. Otherwise, no sound theoretical limit 
could be given. 

Dr. Barron introduced the topic of anharmonic 
effects in crystals. He pointed out that from the 
point of view of statistical mechanics it is possible 

to include some part of the anharmonic effects by 
redefining the phonon frequencies. This idea raises 
the interesting question as to how far it is possible 
to carry through this idea of introducing 'effective 
phonons' to account for anharmonic effects. In other 
words, to what extent can we talk in terms of effective 
(or re-normalized) phonons in crystals in the same 
way as we talk of effective (or quasi) particles in a 
fermion system ? This question has not yet been 
fully explored theoretically. 

Prof. F. R.N. Nabarro (University of the Witwaters
rand) reviewed the properties of dislocations and 
discussed the present state of theories of deformation 
and strain hardening of crystals. It was concluded 
that further experimental work is required to determ
ine the relative importance of the various possible 
obstacles to dislocation motion, namely: (1) the 
long-range stresses due to groups of dislocations 
piled-up on the primary slip plane; (2) the stresses 
due to forest dislocations on intersecting slip planes; 
(3) the resistance to motion of the jogs on dislocations. 
The danger of relying too much on observations 
of sw·face effects was emphasized. Stereo-pictures 
shown by Dr. Z. S. Basinski (University of Ottawa) 
illustrated convincingly the three-dimensional com
plexity of the dislocation arrangements observed 
by electron microscopy. Results showing the varia
tion of stacking fault energy with composition in a 
number of alloy systems were presented by Dr. A. 
Howie (University of Cambridge) and the relation of 
this quantity to the mechanical properties and elec
tronic structure of crystals was discussed. 

One of the major problems in present-day physics 
is that of communicating effectively between different 
groups of physicists. A meeting such as this can 
provide exactly the right atmosphere to break down 
the 'language barrier' between experimentalists and 
theorists. The efforts of Dr. D. K. C. MacDonald 
and Dr. J. S. Dugdale (University of Ottawa) in 
organizing the meeting were greatly appreciated by 
the visitors, all of whom appeared to enjoy both the 
meeting and their visit to Ottawa. 
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