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Furth seems to be based on somewhat uncertain 
assumptions, and also because the value suggested 
for the ratio of the masses is not in exact agreement 
with either the ' deflection ' or the ' spectroscopic ' 
values. 

H. s. ALLEN. 
The .University, St. Andrews, 

April 11. 
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Low Altitude Aurora. 
MR. AXEL CaRLIN 1 has described an observation 

which has convinced him that the aurora can appear 
under the clouds. I have also observed a similar 
phenomenon ; but in circumstances which made it 
possible for me to convince myself that the whole 
effect was an illusion and that the aurora was above 
and not below the clouds. 

In my opinion it would be unfortunate if Mr. 
Carlin's account should be accepted as good evidence 
that an aurora can appear " only a few thousand 
metres above the ground ", especially in view of Prof. 
Chapman's important article 2 in which he practically 
accepts the evidence for low aurorre. 

The cHsentials of Mr. Carlin's account arA as follows : 
"In the afternoon of Nov. 16, 1929, during my stay 

in Ahisko in northern Sweden (N. lat. 68° 21') I ob
served a rather intensive auroral ray of about 10° 
apparent length and about ko apparent breadth in the 
west-south-west below a completely cloudy sky." 

"The clouds, apparently situated behind the ray, 
were of stratiform alto-cumulus type and consisted 
of apparently thin and thick strata. The ray began 
in or in front of a thin stratum, crossed over a thick 
(more dark) stratum without appearing less intense here, 
and vanished in or in front of the next thin stratum. 
In the east, similar clouds covered almost completely 
the sky and also the full moon, which was visible only 
a few times between the clouds. Examining carefully 
the facts mentioned above in italics, 1 could not escape 
the conclusion that the auroral ray must be below the 
clouds, that is, at only a few thousand metres above 
the ground." 

My experience is recorded in a paper, " Atmospheric 
Electricity in High Latitudes" ,a which describes ob
servations made at Karasjok, Norway (69° 17' N., 
25° 35' E.), during twelve months, October 1903-
September 1904. I wrote, p. 92: 

" It has long been a matter of controversy as to 
whether the aurora ever extends into the lower regions 
of the atmosphere. Several observers positively 
affirm that they have seen it quite close to the ground. 
This may be due to an optical illusion ; one evening 
I was, for a considerable time, in doubt as to whether 
the aurora was really under the clouds or not. All 
over the sky were detached clouds, the clouds and 
spaces between them being of about the same size and 
shape. Right across the sky a long narrow aurora 
beam stretched, showing bright and dark patches 
owing to the clouds. It looked exactly as if the aurora 
beam ran along under the clouds, brightly illuminating 
the patches of cloud which it met. In reality the 
bright patches were the openings and not the clouds. 
It took me a long time to make quite certain of this, 
and it was only by at last seeing a star in the middle 
of a bright patch that I could be quite certain." 

It is clear that these two experiences were practic
ally identical, and there can be little doubt that what 
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Mr. Carlin considered to be thicker parts in the cloud 
covering were really breaks in the cloud through which 
the dark sky could be seen. In his case the illusion 
was probably enhanced by the clouds near the moon 
showing dark centres. 

Although it is now twenty-seven years since I made 
my observations, I clearly recollect the difficulty I had 
in deciding what was cloud and what was clear sky. 
The illusion was most convincing, and if I had not been 
able to see the stars in the patches which appeared to 
me to be illuminated cloud, I should have come to the 
same conclusion as Mr. Carlin. 

Meteorological Office, London, 
April 15. 
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The Molecular Weights of Proteins. 
ONE of the most satisfactory features of recent 

advances in the X-ray analysis of compounds of high 
molecular weight has been the degree of co-ordination 
between the efforts of the structure analyst and those 
of the chemist. Especially is this true in the case 
of investigations of the structure of cellulose and its 
derivatives. The question of protein structure, how
ever, appears to bring in its train problems of quite 
another order of complexity, and it does not seem 
to be at all clear what is connoted by the phrase 
'molecular weights of proteins'. Such X-ray photo
graphs of fibrous proteins as have been obtained point 
to the periodic repetition of comparatively simple 
units with imperfect or variable side-linkages. In 
the quest for chemical data to correlate with these 
results, the crystallographer is at once brought up 
against the remarkable observations of Svedberg, 
that there are groups of soluble proteins of ' mole
cular weights ' which are simple multiples of 34,500. 
The present situation is most simply described by 
quotations from two recent letters 1, 2 to NATURE :-

1. " The two most striking demonstrations in 
recent years of such uniformity are afforded by 
Svedberg's brilliant application of the ultracentrifuge 
to determine the particle mass of soluble proteins, 
classes of 'molecular weight ' 1, 2, 3, and 6 times 
the common factor 34,500 being distinguished, and 
Gorter and Grendel's demonstration that under 
appropriate conditions soluble proteins exhibit the 
phenomenon of surface spreading on liquids, and that 
all occupy the same surface area irrespective of particle 
mass (1, 2, 3, or 6 times 34,500). Using Svedberg's 
common factor 34,500 for the basis of their calcula
tions, the Dutch workers obtain a value for the radius 
of the unit particle (22·5 A.) identical with that de
termined by Svedberg experimentally ." 

2. " Three determinations of the sedimentation 
equilibrium of insulin at a pH of 6·7-6·8 gave as a mean 
value for the molecular weight 35,100, which within 
the limits of experimental error is the same as that 
for egg albumin, 34,500, and for Bence Jones pro
tein, 35,000 .... The sedimentation equilibrium de
terminations show that crystalline insulin is homo
geneous with regard to molecular weight, that is, 
the molecules in the sample studied were all of the 
same weight." 

If now we consider this problem from the purely 
crystallographic point of view-and it has been 
demonstrated that proteins under certain conditions 
can give rise to X-ray crystal photographs-the 
numbers 1, 2, 3, and 6 immediately invite attention 
as being possible numbers of ' molecules ' which can 
go to form a unit of pattern. The suggestion thus 
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