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The change of the thermal conductivity in an electric field of the polar gas C4H90H with optically 
active molecules has been observed experimentally. It is shown that the relative change in the 
thermal conductivity depends on the field (E = 0-450 V/cm) and the pressure (p = 0.17-2.54 
mm Hg) through the ratio E/p. In the range of values E/p from 0 to 65 V/cm-mm Hg, the effect 
is positive and has a maximum. For E/p > 65 V/cm-mm Hg, the effect changes sign and ap­
proaches saturation with increase in the ratio E/ p. 

THE behavior of the transport coefficients in mon­
atomic gases in magnetic and electric fields is con­
nected with the symmetry properties of the scattering 
probability of the moleculesYl In view of the fact that 
molecules of the type of optical isomers do not have a 
plane and a center of symmetry, [21 the selection rules 
for the matrix elements of the collision operator of 
such molecules will be determined only by their sym­
metry relative to time reversal. Therefore a study of 
the effect of external fields on the thermal conductivity 
of a gas consisting of optically active molecules pre­
sents undoubted interest. As a result of the experiment 
that we carried out, it has been found that the behavior 
of the thermal conductivity of a polar gas of secondary 
butyl alcohol ( C4H90H, dipole moment d = 1.6 Debye) 
in an external electric field is significantly different 
from that usually observed in polar gases (the electri­
cal Senftleben effect). The molecules of this gas under 
study are optically active. 

The results are set forth below of an experimental 
investigation of the thermal conductivity of the gas 
C4H90H in an electric field E up to 450 V /em and in 
the pressure range p = 0.17-2.54 mm Hg. The experi­
ments were carried out on apparatus similar to that 
described in[3 l. 
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The measured quantity is the relative change in the 
thermal conductivity 

e = (eu + e_L) /2, 

where € 11 and € .l are the values of € under conditions 
for which the field is parallel and perpendicular to the 
temperature gradient. The absolute values of € were 
found as a result of calibration measurements on the 
Senftleben effect in NF3 • [ 4 1 

The figure shows the experimental dependence of € 

on E/p for the gas studied. It is seen from the drawing 
that, within the limits of error of measurement 
(.$ 15%), € depends on the field E and the pressure p 
through the ratio E/ p. For small E/ p, the value of € 
is positive and upon increase of this ratio, € passes 
through a maximum ( €max = + 0.32 x 10-5 ) for E/ p 
= 30 V/cm-mm Hg. At E/p = 65 V/cm-mm Hg, € 
changes sign. 

It should be noted that the dependence € = cp(E/p) 
for the gas C4H90H is similar to the dependence of the 
relative change in the thermal conductivity in an elec­
tric field which takes place in the case of the anomalous 
Senftleben effectr3l in the gas CH 3CN. Theoretical con­
sideration of this effect will be published later. 

The authors express their thanks to L.A. Maksimov 

Dependence of eon E/p for C4 H9 0H gas. The experimental 
points correspond to the following pressures (in mm Hg): 0-0.17, 
·-0.80, 0-1.63, +-2.54. 



554 V. D. BORMAN, et al. 

for his interest in the work and fruitful discussions, 
and to L. L. Gorelik and V. V. Sinitsyn for discussion 
of the research. 

1 Yu. M. Kagan and L.A. Maksimov, Zh. Eksp. Teor. 
Fiz. 51, 1893 (1966) [Soviet Phys.-JETP 24, 1272 
(1967)]. 

2 M. V. Vol'kenshte'ln, Stroenie i fizicheskie svo'lstva 
molekul (Structure and Physical Properties of Mole-

cules) (Izd. Akad. Nauk SSSR, 1955). 
3 V. D. Borman, L. L. Gorelik, B. I. Nikolaev, V. V. 

Sinitsyn and V.I. Troyan, Zh. Eksp. Teor. Fiz. 56, 
1788 (1969) [Soviet Phys.-JETP 29, 959 (1969)]. 

4 L. L. Gorelik, V.I. Rukavishnikov, and V. V. 
Sinitsyn, Phys. Lett. 28A, 737 (1969). 

Translated by R. T. Beyer 
108 


