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that such an unwinding of the helix would be 
stericaliy possible. 

Arndt and Riley are correct in saying that the 
a:-helix should not be treated as a "perfect immutable 
structure" ; but the point at issue is what degree 
of strain or distortion may be considered reasonable. 
The structures I put forward involved very little 
strain, and on the other hand no structure was 
rejected unless it was impossible to build it even by 
distorting the helices to the considerable extent 
which will be defined in the fuller account to be 
published elsewhere. 
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Restricted Rotation in Polar Gases near 
the Critical Point 

David, Hamann and Pearse\ in a recent com
munication in Nature, attributed the onset in 
dielectric loss to a fairly sharp transition to restricted 
rotation in gaseous methyl fluoride at densities some
what above the critical value. In a subsequent 
publication•, they claimed added support for this 
hypothesis by showing that the correlation parameter 
g of Kirkwood's theory3 of dielectric polarization 
increases markedly above unity, the value which it 
would attain in the absence of such restricted rotation. 
It is the purpose of this communication to point 
out that the behaviour of g found by David, Hamann 
.and Pearse is the result of an inappropriate method 
of calculation, and that the dielectric loss observed 
can be interpreted without any assumption of a sharp 
transition to a state characterized by restricted 
rotation. 

The values of g were calculated by David, Hamann 
.and Pearse upon the assumption that the dipole 
moment of the molecules is the vacuum dipole 
moment. This assumption is not justified, since 
.application of the Onsager reaction field theory' 
shows that the effective moment of a molecule 
increases as the pressure is increased, due to the 
additional moment induced by the neighbouring 
molecules. Another correction which must be taken 
into account is the refinement of Kirkwood's theory 
to include the effect of distortion polarization•. 
Values of g obtained by means of the modified equa
tion and the effective dipole moment do not show 
the qualitative trend reported by David, Hamann 
.and Pearse, and in fact indicate that any restriction 
of rotation must be extremely small. Values of g 
calculated, first, by David, Hamann and Pearse ; 
secondly, by the use of Kirkwood's equation and the 
.appropriate dipole moment ; and finally, by the 
modified equation, are shown in the accompanying 
table. The scattering of values of g about unity 
observed in column 3 of the table indicates that so 
far as this calculation is concerned no definite evidence 
exists for restricted rotation. The values of g below 
unity at the higher pressures may be ascribed to the 
larger experimental errors incurred under these 
conditions. However, it should be pointed out that 
contra-association (g < I) is observed in several liquid 

CORRELATION PARAMETER OF MllTHYL FLUORIDE AT 50° C. 

Density I 
fl g 

(moles/I.) 
g 

(D., H. and P.) (Kirkwood eq.) (H. and A. eq.) 

0·960 1 ·00 1 ·00 1 ·00 
2·265 1·02 1·00 0·99 
3·997 1·04 1·02 1 ·00 
6·60 1 ·08 1·04 1 ·00 
7·70 1 ·15 1 ·05 1 ·00 
8·83=dc 
9·24 1 ·18 1 ·05 1 ·00 

10·28 1 ·19 1 ·07 0·99 
11 ·78 1 ·23 1 ·08 0·98 
12·97 1·30 1 ·09 0·99 
14·02 1 ·33 1 ·10 0·98 

alkyl halides•, and that a decrease in g at high 
densities is not unexpected. 

The process described by David, Hamann and 
Pearse of lining up the molecules like cigars in the 
gas phase, that is, a sudden transition to a rotation
ally ordered state, cannot occur in a gaseous system, 
as has been shown in a general way by statistical 
mechanical methods'. However, a gradual increase 
in directionally dependent interaction js, of course, 
possible as the density is increased, and is in fact 
indicated by the dielectric loss measurements. 
Although such interaction should increase rapidly 
near condensation regions, and therefore near the 
critical point, the increase is not peculiar to the 
critical density, and should occur at increasingly 
greater densities as the temperature is increased 
above the critical value. 

We therefore suggest that the phenomenon observed 
by David, Hamann and Pearse is due to the increased 
coupling of molecules as the distances between them 
is decreased. 

For molecules where the angularly dependent 
component of the intereaction potential is much 
stronger as, for example, in HF, the lining up of 
molecules in the gas phase is more pronounced, but 
even then no sharp 'rotational phase change' is 
possible. 
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Measurements of the Terrestrial Magnetic 
Field in the E-Layer 

IN a previous communication 1, we remarked briefly 
that gyrointeraction of radio-waves gives the measure 
of the total intensity H of the earth's magnetic field 
in the lower part of the E-layer, which extends 
approximately 90-95 km. above ground-level. This 
measurement reveals the presence of the electric 
currents in the E-layer which are postulated to 
account for terrestrial magnetic variations. The 
method is the only one by which H can be measured 
continually in the E-layer. It is only necessary to find 
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