INTROTUORTCH

Ilelectric bebsviour of substences under the influence
of electyonagnetic rediation in the wetre-wave length re@iaﬁ
hasg baén s suhijeet of ftnveatigution for wany years and the
different asvects being envbasiszed in 44 fferent periods. In
1912, Debye succeeded in deriving an axtaenaion of the
ﬂleuaiﬁs~Maawm%ti equation ani showed that the dielectric
conagtant depende not only on the mnlanulmr.polariaahility,
but aleoc on the parmanent electric momsnt of the wolecules,
Gn the basis of the exlastence of p@r%anent‘elaatnic wonants
in the molecules, the anonalous dispersion could aleo be
underatsood and a batter inakght in the inﬁermuiecmlar forees
was ohitained. |

| Lahye introduced ?he aapeapt of woleculanr permanent
dipole moment in %he theory of dielectrios. He explained
with the help of this concepi the anomalous dispersion of
dielectyic constant ohsanved by Irude snd other workers. He
:'furth@r,poinﬁeﬂ‘out that the process of orlentation of the
permaiand electgic monent wxm connected with ahanges in +he
field requires a definite time interval, since i+ depends on
tha wotational wovenents acadmpliaheﬁ hy the molecules.

From Deby’es assunaptlon concerning the nolecular
‘renrien%ations, ;t'follpws that afiey the removal of an
'éxternally appliad field the average dipole~orientation
déeay exponentially with tine. The oharacteristic time of

ihe this exponentially decay is oalled tho rélaxstion time.



Bxperimentally the relaxatlon fime was found ® depend expo-
nentially with reciprocal iemperature. This led 40 conside-
ration of the éielectric relaxation tim@iprammaa as g rate
phenomenon, Beveial wodifications and extensions of Debye's
thueory for dleleciric ralaxation ¥ime nave haen proposed w
which 1lead to the replacement of the single relaxazion time
by a set of differeat relaxation timed in the description of
+he macroscopic rél&xatien PrOces . Fop the description of
. the experigental wesultns the introﬁuétion of continuoun dlot-
| ribution of relaxation ﬁimeu was 21la0o proposed in meny casesa.
Cole and Yole gave an important graphical method, so called
Cole-(ole ylat,j%ovﬁistimﬁuieh theae caass from that of aslngle
relexationtive. ¥ It appears from the above account thet in
this way in the nesr future further ndvances mmy be achleved
in the theory of dleleoirlie polariention and nore invesiiggaw
tion can be done on dieleciric relaxation %ime in order to
underptand the mélecular and intermolecular ehtructure in the
liquld aiate or in eoluﬁibn.%mde " |

In oxder 4o have A c¢lear understanding of the subject
of dlelectric polariontion and ite relation vwith nolecular
gtruoture, a brief survey of the development of various |
theorien of dialectmc pélﬂriaaﬁimn and thelr modi fieantiona |
topether with a brief weview of earlier works are givan in
the following sections. The scope and objects of the present

inveptigationsare given at the end of the section.





