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theory of magnetic storms2 proposed some years ago 
and by recent model experiments by Malmfors3 , the 

field strength during a storm may be con
Siderably greater, so that potential differences of 
some hundred megavolts, in exceptional cases still 
more, would be possible. But even the above value 
(50 MV.) is no doubt enough to affect the cosmic 
ra.diation apprecia.bly. As the earth quickly attains 
about the potential of the stream, it would be negative 
in the beginning and positive at the end of a storm, 
resulting in an increase and later a decrease of cosmic 
radiation. This seems to be in general accord with 
what is observed. 
. Near other stars the same mechanism may give 

r1s? to still higher differences in potential. This is 
of mterest with regard to the point of view' according 
to which the cosmic radiation may be generated in 
electric fields produced by magnetic induction. 
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Dielectric Dispersion in Crystalline 
Di-isopropyl Ketone 

DIPOLAR rotation is well known to occur in a 
number of organic crystals, for example, d-camphor' 
and cyclopentanol2, and in ice3•4 far below the melting 
point. The dielectric behaviour of these substances 
is remarkable in that solidification is shown as a 
minor discontinuity of the polarization curve, and it 
may be said that such compounds do not freeze 
dielectrically at their macroscopic freezing point. In 
some cases, dipolar rotation stops at a transition 
taking place at a lower temperature. 'Whether or not 
dispersion is observed in the crystalline state should 
depend on the frequency used. 
. It appea:rs to _b_e interesting that the dipolar rotation 
m crystallme di·ISopropyl ketone, found in the course 
of another investigation, presents a different picture. 

1 its dielectric constant e:' at two frequen
Cies, and Fig. 2 the loss factor e:0 at three frequencies, 
measured by a resonance method, details of which 
have been given elsewhere5• The sample was 
fra.ctionated under nitrogen, b.p. + 123° C., nn·sn= 
1·4107; but was found that ita dielectric properties 
were httle different from the untreated commercial 
product. The substance melts between - 72·5° and 
-73 ·5° C. 'When approaching this point from higher 
temperatures, e:' and e:" increase, the rise of e:" 
indicating incipient anomalous dispersion. The liquid 

genera:lly to about - 80°, and crystalliza
tiOn IS accompanied by a sharp drop of the dielectric 
constants; but e:' falls to a value appreciably higher 
than would be expected in a crystalline solid (that is, 
about n 2 ) and depends on the frequency. The reason 
for this frequency dependence is the occurrence of 
a.nomalous dispersion in the crystalline state shown 
by the peaks of e:" in Fig. 2 and by the sigmoid shape 
of the e:'-curves in Fig. 1. The dielectric constant e' 
assumes its final value of about 2·4 on the low
temperature side of the dispersion range. 
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Fig. 1. DIELECTRIO CONSTANT, e', OF DI·ISOPROPYL KETONE: 
-0-, at 1·12 Mc./s. ; -e-, at 20 ·4 Mc./s. 
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Fig.· 2. LOSS FACTOR, e", OF DI·IBOPROPYL KETONE: 
-0-, at 1·12Mc./s. ;-IJ-,at4·4Mc.fs.; and-e-,at20·4Mc.fs. 

Measurements made at rising temperature give a 
gradual increase both of e:' and e:0 just below the 
melting point until the points coincide with those 
taken at falling temperature. Muller• found this pre
melting effect on e:' in two straight ketones of higher 
molecular weight but no dispersion in the crystalline 
material. 

In contradistinction to the substances mentioned 
above, the crystallization of di-isopropyl ketone has 
a profound influence on the polarization, and there 
is no sign of another transition below the melting 
point. It is tentatively suggested that branching of 
the molecule causes a crystal lattice somewhat looser 
than that of straight ketones and reduces the intra
molecular forces sufficiently to allow restricted 
molecular rotation. 
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