This article was downloaded by: [Tomsk State University of Control Systems
and Radio]

On: 20 February 2013, At: 12:07

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

Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/gmcl16

Thermal Properties Of ZrTes

Ana Smontara ® & Katica Biljakovié *

% Institute of Physics of the University, P.O. Box 304,
41001, Zagreb, Yugoslavia
Version of record first published: 20 Apr 2011.

To cite this article: Ana Smontara & Katica Biljakovié (1985): Thermal Properties Of
ZrTes , Molecular Crystals and Liquid Crystals, 121:1-4, 141-144

To link to this article: http://dx.doi.org/10.1080/00268948508074849

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/gmcl16
http://dx.doi.org/10.1080/00268948508074849
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions

Downloaded by [Tomsk State University of Control Systems and Radio] at 12:07 20 February 2013

Mol. Cryst. Lig. Cryst. 1985, Vol. 121, pp. 141-144
0026-8941/85/1214-0141/$10.00/0

© 1985 Gordon and Breach, Science Publishers, Inc. and OPA Ltd.
Printed in the United States of America

THERMAL PROPERTIES OF ZrTe5

ANA SMONTARA AND KATICA BILJAKOVIC
Institute of Physics of the University, P.0.Box 304,
41001 Zagreb, Yugoslavia

Abstract - High resolution specific heat measurements have be-
en performed in the temperature range 60-190K. Two very weak
anomalies were found around 80K and 140K. Thermal conductivity
measurements have also been performed and there was no detec-
table anomaly. The results are discussed in view of actual pro-
posed interpretations.

INTRODUCT| ON

Recently, intensive investigation of several physical properties of
transition-metal pentateliuride ZrTes have been made searching for
the mechanism of the resistivity anomaly1 around 140K. Associated
changes have been observed in the thermoelectric power2 and the
Hall coefficientB. At microwave frequencies the resistivity anomaly
is nearly completely wiped out and the most likely explanation of
this is, as in NbSe3, the deZeIopment of a collective made associ=-
ated with a phase transition . X-ray diffraction and magnetic mea-
surements did not show the existence of charge or spin-density wave
transitions respectively. In contrast to the first Raman scattering
studies, a recent one suggests the possibility of a structural in-
stabilitys. Band structure calculations  support the absence of one
dimensional charge-density-wave instability and suggests that the
electrical resistivity peak at 140K originates in the strong tem-
perature dependence of the carrier density. Elastic measurements7
revealed a new anomaly at 85K, where other properties are not sin-
gular, which is assigned to shear motion of neighboring sheets.
Recently, structural Investigations at room temperature as well as
electrical resistivity and heat capacity measurements have been

made8 and the latter will be reported in this paper.
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The samples used In this work were from the same baches as the-
se an which structural, resistivity and elasticity measurements we-

17,

re reported earlier

HEAT CAPACITY AND THERMAL RESISTIVITY

in order to clarify the problem of existence of the phase transiti-
on we performed heat capacity measurement in the temperature regi-
on between 60K and 190K. The measurements were carried out in two
runs using 6.6 mg and 14.2 mg crystals respectively. The coolling
rate was about 1K/hour. It was found that no indications of a la-
tent heat were present, neither In the heating nor in the cooling
run.

In the first experiment (No.1,Fig.1) there was no clear specific
heat anomaly. However there were at least two marked changes in the
slope, at 90K and around 140K.

in the second run we observed two broad anomalies. The first
one is around 135K, which is also the temperature of the maximum
In the resistivity measured on the same sample (Fig.2). There is a

second anomaly at 90K, Both observed anomalles are rather smeared.
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FIGURE 1 Speciflc heat of ZrTe. versus T measyred during cooling
In two separate runs &n two different samples.
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On the same samples we also performed electrical and thermal
resistivity measurements {Fig.2). The latter was dane relative to
constantan wire.

There Is no indication of anomalies In thermal resistivity as
there Is in NbSe3 except again two changes In the slope, the first
one around 140K and the second one around B0K. The plot of the

Lorentz number (kS§/T) shows a smoth variation with temperature,
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FIGURE 2 The electrical and thermal resistivity of ZrTe5 as a
function of temperature.

DISCUSSION

The high temperature peak in specific heat, at ~ 130K, corres-
ponds to the transport anomalles in the orthorhombic polytype. As
mentioned before two different approaches have been proposed to
explain the transport anomalies. The present result could not
ascertain the nature of proposed transition. A stepwise increase
in the density of electronic states cannot reproduce the peak of

the heat capacity. A sharp structure of electronic density of sta-
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tes curve around Fermi level qualitatively can reproduce the expe-
rimental resultsa.

In the last paper of Sambong! et a18 orthorhombic and monoclinic
polytypes of ZrTe5 are examined. Electrical resistivity was measu~
red for monoclinic samples. They found a small hump near 85K.

The law temperature specific heat peak is associated with the
elastic and resistivity anomalies of the monoclinic polytype.
Though samples had been confirmed as orthorhombic by X-rays before
measurement, both the elastic and heat capacity results are indica-

tive of the presence of the monoclinic polytype.
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