This article was downloaded by: [Tomsk State University of Control Systems and Radio]
On: 18 February 2013, At: 14:13

Publisher: Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered
office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH, UK

Molecular Crystals and Liquid Crystals
Science and Technology. Section A.
Molecular Crystals and Liquid Crystals

—— Publication details, including instructions for authors and
subscription information:
http://www.tandfonline.com/loi/gmcl19

Low-Frequency Dielectric Properties of

Acenaphtene

B. Kucharska ®, J. Michalski ° , A. Szyma[ngrave]ski g J.
[sgrave]viatek ?
& pedagogical University, Czestochowa, Poland

b Polytechnic University, Rzeszéw, Poland
Version of record first published: 04 Jun 2010.

To cite this article: B. Kucharska , J. Michalski , A. Szyma[ngrave]ski & J. [sgrave]viatek (1993): Low-
Frequency Dielectric Properties of Acenaphtene, Molecular Crystals and Liquid Crystals Science and
Technology. Section A. Molecular Crystals and Liquid Crystals, 229:1, 221-223

To link to this article: http://dx.doi.org/10.1080/10587259308032200

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.tandfonline.com/page/terms-and-conditions

This article may be used for research, teaching, and private study purposes. Any
substantial or systematic reproduction, redistribution, reselling, loan, sub-licensing,
systematic supply, or distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation
that the contents will be complete or accurate or up to date. The accuracy of any
instructions, formulae, and drug doses should be independently verified with primary
sources. The publisher shall not be liable for any loss, actions, claims, proceedings,
demand, or costs or damages whatsoever or howsoever caused arising directly or
indirectly in connection with or arising out of the use of this material.



http://www.tandfonline.com/loi/gmcl19
http://dx.doi.org/10.1080/10587259308032200
http://www.tandfonline.com/page/terms-and-conditions

Downloaded by [Tomsk State University of Control Systems and Radio] at 14:13 18 February 2013

Mol. Cryst. Liq. Cryst. 1993, Vol. 229, pp. 221-223
Reprints available directly from the publisher
Photocopying permitted by license only

© 1993 Gordon and Breach Science Publishers S.A.
Printed in the United States of America

LOWV-FREQUENCY DIELECTRIC PROPERTIES OF ACENAPHTENE

B. KUCHARSKA, J. MICHALSKI*, A. SZYMAﬁSKI*, J. S’WIeTEK
Pedagogical University, Czestochowa, Poland
* Polytechnic University, Rzeszdw, Poland

Abstract Charge and discharge currents in acenaphtene
have been measured by the time domain method.

INTRODUCTION

The electrical properties of organic materials have been
investigated for many years because of their importance in
biological systems. It is difficult to study dielectric
phenomena in complicated organic materials so that some
simple substances':*® are chosen as models for investiga-

tions.

IIME DOMAIN METHOD

The time domain method is one of the methods used to deter-
mine the dielectric parameters of materials.’ In this method
a single voltage pulse of specified amplitude, length and
time interval is applied to the sample.

A general expression for the current density is given
by

ip(t) = vOE'+ eOGE/St + §P/St (¢

where E = V/d, V - applied voltage, d - thickness,

¢o — direct current conductivity, P - sample polarization.
The value of ¢o can be find from the current at t - o,

Component SE/6t disappears when a single voltage pulse is

used and therefore, for longer times, only polarization

change determines variation of the current.
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Time evolution of the polarization current follows the

equation
A
{C¢t) = ——— e . 2
+
(wpt)® + (wpt) ™
EXPERIMENT

In this paper the dielectric properties of polycrystals of
acenaphtene (puriss., JEL. England) were measured using
samples of about 40um thickness at temperature Z94K by the
time domain method.

The polarization and depolarization current has been
measured with sampling period 2ms, pulse width 20 sek.,
and voltage step 10 V.

RESULTS

The measured time dependence of polarization and depolari-

zation currents is shown in Figure 1.
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FIGURE 1 a) Polarization and b)) depolarization current in
acenaphtene; voltage step V = 10V.

After extrapolation of results to t - 0 and t =+ », the
experimental data were displayed in a log — log scale

(Fig.2), giving parameters n = 0.84 and m = 0.54.
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FIGURE 2 a) Polarization and b) depolarization current in
acenaphtene, displayed in a log-log scale.

Smooth time dependence of the polarization and
depolarization current in acenaphtene suggests wvolume
homogenous polarization for used experimental conditions.

Improvements in the measurement program are continued
to enable an extension of the data collection time and to

obtain Fourier transform current time dependencies.®
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