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A short discussion of the results obtained in the previous experiments(1) 

be given in the present paper. According to Debye,(2) abnormally large 

values of the dielectric polarization observed in the static field as well as for 

long electric waves are to be ascribed to the orientation of a molecule which 

has a permanent dipole in it. The polarization being practically constant 

for a considerably wide range of frequency, the molecule must adapt itself to 

the change of the external field and manifest fully its dipole moment when 

the frequency is not very great. To the rotation of a molecule, however, 

there must exist a resistance which depends upon the internal friction and 

the dimension of the molecule. Therefore when the frequency of the exter-

nal field attains a certain value, the molecule will not have time enough to 

arrange itself in order to exhibit fully its static moment. This must be the 

cause of the decrease of dielectric constants observed in the previous experi-

ments. When the frequency is still increased, the molecule can hardly 
adapt itself to the external frequency and the effect of dipole to the dielectric 

polarization will almost disappear. This is the case for the value of 
dielectric constants of glycerine, amyl and isobutyl alcohols observed at 

lower temperatures. 

Debye(3) treated this phenomenon theoretically and derived the follow-

ing equation.

where

(1) This journal, 1 (1926), 47 83 & 115. 
(2) Debye, Physik. Z., 13 (1912), 97. 
(3) Debye, Verh. Deut. physik. Ges., 15 (1913), 770.
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ε is the dielectric constant observed in the alternating field, the frequency of

which is ω/2π; ε0 the static dielectric constant; ε∞ the dielectric constant at

the frequency at which the effect of dipole disappears; η the viscosity; α the

radius of molecule; T the absolute temperature and k Boltzmann's constant.

Among the.data necessary for the calculation of ε of monovalent alcohols, ε0 is

known from the s七udy of Abegg and Seitz(1) and ε∞ from the refractive indices

for visible light.(2) The most rational value of α can be obtailned by the

kinetic theory from the viscosities in thegasoous state. But this method is

available only fbr ethyl alcohol.(3) For homologous series of alcohols α3 can

be assumed to be proportional to b in van der Waals' equation. The values

of α for other alcohols can, therefore, be calculated from a for ethyl alcohol and

b given in Landolt-Bornstein's Tables.(4) The viscosities of alcohols at low

temperatures were recently measured by Mr. Yoshizaki in our institute.

Thus we have all data necessary for the calculation of ε. The calculated

valu(s of ε(εcal.) and those observed at the wave length of 9.5 metres(εobs.) are

shown in the following tables.

(1) Abegg and Seitz, Z. physik. Ghem., 29 (1899), 243.

(2) The square of the refractive index for D line were taken as ε∞, disregarding the inver-

sion of spectrum in the infra-red region.

(3) Landolt-Bornstein "Tabellen" (1923).

(4) b for amyl alcohol can be extrapolated on the assumption that b is additive for homo-

logous series.
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It can now be admitted that Debye's theory holds in the first approxima-

tion for monovalent alcohols. The discussion on glycerine will be given in 

the following papers which will also contain the results measured at 

different wave lengths. 

The author wishes to express his best thanks to Prof. M. Katayama for 

his kind guidance. 
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