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is suddenly covered with lead, the intensity of the 
cosmic rays passing through the chamber does 
not fall to a new steady value suddenly. There 
is a period of gradual decline which suggests the 
presence of artificially radioactive atoms with 
half-lives of eight minutes. He has observed 
similar effects when the lead is removed. 

Prof. G. Lemaitre {Louvain) gave an account 
of his analysis of the deflection of cosmic rays by 
the earth's magnetic field according to Stermer's 
theory. The equations were developed in a form 
of Fourier series, and solved with the Bush machine 
at the Massachusetts Institute of Technology. 
The principal cone has been exactly determined 
up to latitude 30°, and the Johnson latitude effect 
has been satisfactorily explained. 

Dr. W. Bothe {Heidelberg) discussed the different 
methods of the experimental determination of 
nuclear levels, depending on the spectra of gamma 
rays and ejected particles. He gave some new 
data concerning isomeric nuclei, and results of 
proton and neutron capture which may be inter
preted by Bohr's new theory. 

Dr. P. Debye (Berlin) gave a lucid exposition of 
the adiabatic demagnetization method of reaching 
very low temperatures. He remarked that the 
method is an excellent demonstration of Boltz
mann's principle, because the application of a 
magnetic field has the effect of increasing the 
amount of atomic order, which is conserved during 
demagnetization, so the effect is equivalent to a 
cooling. Simon's recent experiments show that 
heat anomalies occur in two regions under the 
adiabatic process. In the second, at very low 
temperatures, ferromagnetic properties appear. 
He explained that the atomic theory of para
magnetism accounts for the experimental data, 
and also the considerable effect of rela.tively weak 
magnetic fields on calorific properties. He 
extended the notion into the domain of nuclear 
magnetism, and said that the calculations of 
Heitler and Teller on the time necessary to produce 
thermal equilibrium deserve very close attention. 

Prof. E. Wiersma {Delft) discussed the recent 
progress in low temperature research, and Prof. F. 
Simon (Oxford) reviewed the recent experimental 
work. He referred to the impossibility of reaching 
absolute zero, and described the progress in the 
technique of liquefying helium. He said that 
Talmud in Leningrad has successfully used the 
'bellows' method of liquefying helium which he 
had proposed ten years ago. Prof. M. Polanyi 
{Manchest.er) summarized the Griffith, Taylor, and 
other theories on the deformation of solid bodies. 
J.D. Bernal contributed to the discussion with an ac
count ofStepanov's thermal theory of deformation. 

Sir C. V. Raman S!loke on the optics of colloids, 
and on ultrasonics in liquids. He described the 

importance of the optical study of colloids for the 
determination of the size, form and distribution of 
the particles, and the analogy between the Tyndall 
effect and the diffusion of light by molecules. His 
general lecture on ultra-sonics was illustrated by 
striking metaphors. He described the experiment 
of Debye and Sears, and Biquard and Lucas, in 
which fringes are produced by light passing 
through a liquid transmitting ultra-sonic waves, 
as making sound visible, and as introducing the 
accuracy of optical technique into experiments on 
sound. 

Dr. B. Van der Pol (Eindhoven) gave a 
lecture with experimental demonstrations of 
non-linear vibrations, and explained their import
ance in mechanics, electrical engineering and 
biology. 

Prof. W. L. Bragg (Teddington) spoke on the 
structure and classification of silicates; Dr. U. R. 
Evans (Cambridge) on the state of the surface of 
bodies during corrosion; and Dr. F. London (Paris) 
on supraconductivity in aromatic compounds. 

J. G. CROWTHER. 

BIOLOGY 

THE Palais de la Decouverte, which represents a 
great effort of popularization on the part of French 
science, is an attempt, and a very successful attempt, 
to parallel the South Kensington Science Museum 
and the Deutsches Museum. In the biological 
section, for example, there are exhibits of evolution 
phenomena, embryology, tissue-culture, etc., and 
continuous demonstrations of such experiments as 
the Berger rhythm. All the most modern devices 
such as neon lighting and automatic switching are 
used to give life to the exhibits and diagrams. 

On Friday, October l, there was no specifically 
biological meeting, but many biologists took 
advantage of an elegant description of the poly
terpene compounds by Prof. Ruzicka (Basel) , who 
did not fail to point out the biological importance 
of the sterols and lipochromes while tracing the 
chemical similarities between them, and their 
transformations. The following day was entirely 
devoted to embryology. Prof. Holtfreter {Munich) 
gave a lucid address in which he went over the 
fundamental discoveries on which our knowledge 
of the material interactions of the parts of the 
embryo during its development is based. He 
described recent results obtained by his method of 
explantation of parts of amphibian embryos; thus 
a piece of the dorsal surface is taken from the 
neurula and cultivated in isolation : if from the 
spinal region, a neural ball is formed, surrounded 
by ectoderm ; if from the eye-region, an eye-cup 
covered with ectoderm is formed , to which a naked 
piece of brain is attached. Such experiments are 
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of great value_in analysing the process of induction, 
a question which C. H. Waddington (Cambridge) 
dealt with in the succeeding paper. Waddington 
also described the progress made with synthetic 
substances in Cambridge ; thus cestrin itself, styryl 
blue, the acenaphthene derivatives, and to a lesser 
extent, squalene, can act as efficient evocators, 
inducing the appearance of neural tubes from 
ventral ectoderm. 

In the afternoon Dr. J. Needham (Cambridge) 
spoke on carbohydrate metabolism and the mor
phogenetic process. The association, he said, 
between carbohydrate catabolism and the earliest 
stages of development, in which determinative 
processes are going on, has been observed by 
many independent investigators for many animal 
groups. The glycolysis of embryonic tissues 
appears to differ from that of adults, in particular 
the machinery of the phosphorylation cycles is 
not fully laid down at early stages, and non
phosphorylated glucolysis takes place. Organizer 
phenomena and carbohydrate metabolism are 
probably connected, since there are strong reasons 
for thinking that the evocator exists in its masked 
form in combination with polysaccharide and 
protein. 

Monday, October 4, opened with a paper by 
Prof. D. Kellin (Cambridge), who dealt with the 
enzymes peroxidase and catalase which have 
protohrematin compounds as their prosthetic 
groups. The reaction of these with their substrates 
changes the absorption spectrum and this allows 
the analysis of the mechanism of the reaction. 
Prof. R. Kuhn (Heidelberg), on the other hand, in 
dealing with vitamins, emphasized how in several 
cases they, or compounds very similar to them, 
may be united in combination with proteins, 
giving compounds of quite different properties. 
Thus the lipochrome retinene, almost identical 
with vitamin A, forms with protein the visual 
purple of the retina. Lactoflavin, vitamin Blh 
forms with protein the dehydrogenating enzyme, 
flavoprotein, of Warburg ; while vitamin B1 , a 
thioazol derivative, is one of the components of 
co-carboxylase. Phosphorylation may be as 
important as combination with protein. 

In the afternoon Prof. J. H. Northrop (Princeton) 
described the present state of the work on the 
constitution of the crystalline enzymes, trypsin 
and pepsin. In none of these can any prosthetic 
group be detected, and practically any modifica
tion of the molecule leads to a loss of its enzyme 
properties. No fragments are active. Work on 
the bacteriophage was described and an analogy 
sustained between its power of increase and the 
autocatalytic action of trypsin on trypsinogen. 
He was followed by Prof. Warburg (Berlin), who 
in a brilliant address proposed a new classification 

of active proteins (alloxazino-proteins, pyridino
proteins, ferro-proteins, etc.). according to the 
reactive groups. 

On Wednesday, October 6, Dr. N. W. Pirie and 
J.D. Bernal (Cambridge) gave an account of their 
work on the plant virus of tobacco mosaic disease, 
from which this appears to be a nucleoprotein of 
special character, spontaneously forming liquid 
crystals of gigantic cell-size when isolated, but 
probably existing as spheres or short rodlike 
particles in the actual plant sap. This gave rise to a 
long discussion. Later Prof. Rideal (Cambridge) 
described the work of his collaborators and himself 
on monomolecular films of proteins and other sub
stances of biological importance. Of particular 
interest was his demonstration that a sterol
protein complex, requiring long treatment with 
ether for separation, dissociates and reforms again 
under the pressures applied to it in monolayers. 

Thursday, October 7, was devoted entirely to 
genetics. Prof. Muller (Moscow) gave a fine paper 
on the effects of radiations on the genotype, and 
this was remarkably extended by the lecture of 
Dr. Timofeev-Ressovsky (Berlin) in the same 
afternoon, who has succeeded in analysing the 
physico-chemical mechanism of X-ray-induced 
mutations much further than possible hitherto. 
Spontaneous mutations may now be regarded as 
mono-molecular reactions produced by thermal 
agitation when this oversteps the energy threshold 
of the chemical bonds. Mutations should therefore 
conform to the rules of chemical kinetics, and it 
has indeed long been known that, other things 
being equal, the mutation-rate is proportional to 
the external temperature. Prof. Haldane (London) 
gave an interesting discussion of the genetics of 
populations, introducing the term "cryptopoly
morph" for populations such as man, many 
individuals in which carry recessive genes giving 
(sometimes deleterious) abnormalities. Finally, 
Dr. Wrinch (Oxford) developed her theory of 
protein structure, which she applied particularly 
to the structure of genes and chromosomes. 

To one participant, at any rate, it seemed that 
the main idea which, in a quite unrehearsed way, 
ran through all the papers, was the great import
ance of compounds combined with proteins, either 
!1.8 loose complexes or as prosthetic groups. There 
were the lipochrome-protein compounds (Ruzicka, 
Kuhn), the sterol-protein compounds (Needham, 
Rideal), the vitamin-protein compounds (Kuhn, 
War burg), the hrematin-protein compounds (Kellin) 
and last but not least the nuclein-protein com
pounds (Pirie, Bernal and all the geneticists). It 
is the intention of the organizers of the congress to 
publish three volumes containing the contributions 
(Hermann et Cie., Paris), so that these will 
happily be available in permanent form. J. N. 
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