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The technique to measure thermopower of a small fragile crystal is presented with the
method of data correction. The typical length of the sample is from 0.5 to 1.5 mm. One can
determine the absolute thermopower of the sample between 4.2 and 300 K by this technique
but it is easily developed for the application at higher temperatures. Phase transitions observed
for (DMET),ClOs (DMET =dimethyl(ethylenedithio)diselenadithiafulvalene) and its analogues,
which have two kinds of quasi-one-dimensional conducting donor columns, are studied by utilizing
the present technique to measure the thermopower.
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Fig.1 Two kinds of wiring methods of a thermocouple

made of A and B.
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Fig.2 Sample holder to measure thermopower of a

small fragile crystal. (a) Top view. (b) Side

view.

DEH MO B R L CREENZAEL TS
EARMIHERIEDLS v, o

FAEH L T2 B0 BBRYIIET 2551, &K
B - FR»L L 2BEHOBREENYHET A0 L
E2 TRV, HIBERERNOWEA DRERTHET
A5G, BECHEENERD ) — FRB % Ao mugIC
D RENRHLOT, ) - FREBOBEENEFRET
b MEMEIZA L BOREROEICHLL, FHEMNIES
NENDOESIIHET 2 LD TWETH D, ThrBWE
DEFEERE L 15, FBA ORNGBER T EET 5
EHFB L LTAEEIBUOLOEAVILERH S,
Rt EOWECB I BBEES LB NSO TE
PLBRBRACOLOOBEYHE LTRBEIATED,
B ERDVLVCEELERIZE > TRESR T 67
SERBAT HEBFRNL T — T, AFRRMIHNESTH L
Z &, BUDEEAE ( EHREOE SR RODIEN L
L YO BREROMESHRYWHEIIH TV, BRE
RECHBEREIOLOT, BREFPSHEYE L TIL
T LT CIEHEBOBRERLERRET 5 I L bHRETH 5,
2.2 FEBKRILH-—-

Fig.2 (23R & — DBEE R T, 0.3 ~2 mmEED
#E (sample) WOy 7 BI, B2 LIZBI-B2H%
BATTL LI L TEERN—X N TEANB L URY

Netsu Sokutei 27 (2) 2000



NS OSBRI E

@

Auwire  sample

—3 |

paste

(b)

(©)

Fig.3 The ways how to mount a sample on Cu blocks.
(a) Contacted with conducting paste for the direct
measurement. (b) With Au wires for the indirect
measurement. {(c) Direct measurement after the

indirect measurement.
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Fig.4 Dependence of thermoelectric power, AV on the

temperature difference, AT with increasing (open
circles) and decreasing (closed circles) AT

typically observed for an organic conductor.
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Fig.6 Raw and corrected thermopowers of a virtual

material. Data 1 (open circles) are raw thermo-
power which are obtained by the indirect
Data 2 (closed
circles) are measured by the direct measurement

measurement by using Au wires.

around room temperature. Correction | (dotted
curve) is carried out as the data 1 fit to the
data 2. After the correction 1, a holder function
is multiplied (correction 2, broken curve) and
the thermopower of copper is added (correction
3, solid curve) to the data to obtain the absolute
thermopower of the sample material.
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Fig.7 Thermopower of (DMET),lz measured by sample

holders with Cu-constantan thermocouple (#1,
open circles) and with Au/0.07%Fe-chromel ones

(#2, open squares and #3, closed squares).
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Fig.8 Crystal structure of (DMET):BFs viewed along
the (a) a- and (b) b-axes, respectively.
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Fig.9 (a) Resistivity of (DMET),ClO4 normalized at
300 K. Open circles, closed circles and open squares
represent the data measured along the a-, b- and
c*-axes, respectively. The inset shows the resistivity
along the c*-axis in an enlarged scale.

(b) Derivative of the Arrhenius plot of the
resistivity along the c*-axis of (DMET)ClOy,
d(logp+)/d(1/T). Arrows show the anomalies

discussed in the text.
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Fig.10  (a) Thermopower of (DMET),ClO4 measured

along the a- (open circles), b- (closed circles)
and c-axes (open squares), respectively.

(b) The same data in (a) plotted against the
inverse of temperature.
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Fig. 11 Temperature pressure phase diagrams of
(a) (DMET):BF4 and (b) (DMET)>ClO4. The
temperatures of the anomalies were determined
from the electrical resistivity along the c¢*-
axis (open circles), thermopower along the a-
and b-axes (closed circles) and the resistivity
along the a- and b-axes (open and closed
squares), respectively. Solid and broken curves
are guides for the eyes to show the phase
boundaries, M (metallic), CL (charge localized),
AF (antiferromagnetic) ! and 2 phases,

respectively.
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