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ESR STUDY OF (TMTTF)ZBFh AND TTF-TCNQ UNDER HYDROSTATIC
PRESSURE
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Abstract - We have measured the susceptibility, g-factor and
TTnewidth of (TMTTF) 9BFy, and TTF-TCNQ single crystals in the
80-300K temperature range up to 5 kbars of hydrostatic pressu-
re in X-band. The decrease of the susceptibility and the incre
ase in the linewidth on pressure is less expressed in (TMTTF);
BFy than in TTF-TCNQ. The g-factor does not depend on pressure
in both cases.

INTRODUCT | ON

In the study of the magnetic properties of organic conductors one
of the most interesting problem is the enhanced and temperature
dependent susceptibility (X) in the high temperature metallic pha-
se. Among the large number of organic conductors which exhibit the-
se properties, the most studied compound 1s TTF-TCNQ. The magnitu-
de of X at romm temperature is about 3 times larger than the va-
lue calculated with bandwidth deduced from optical or thermopower
measurementsl; Furthermore from room temperature (R.T.) to the pha
se transition at 54 K it decreases a bit more than factor 2, what
is strange for the Pauli paramagnetism. In clarifying the source
of the enhancement and temperature dependence of X one of the
complicating circumstances is the complexity of the system: parti-
ally charge transfer, two kinds of conducting chains etc. From

this point of view (TMTTF)ZBFh is more promising candidate, where

is only one type of conducting chains and the charge transfer is
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total to the BF“ acceptorsz. The enhancement factor is ~ 4 and
the susceptibility before the phase transition temperature at 41K
makes 60% of % at R.T.2

Pressure is know to be an important parameter in the study of qua-
sionedimensional metals. In the pioneering experiment of Berthier
et 31.3 Lhe susceptibility of TTF-TCNQ has shown a high sensitivi-
ty on pressure. However In low field measurements at 40 MHz, the
signal width was comparable to the applied static field, the powde-
red sample couldn”t give Information on the g factor, and it wasn“t
clear what Is the contribution of the increased conductivity thro-
ugh the skin-effect to the lowering of the susceptibility under

pressure.

The purpose of this paper is to give comparative date on the pres-
sure dependence of the susceptibility, TTF-TCNQ and (TMTTF)ZBFb

single crystals.

The main features of the g-factors and linewidths are given in the
abstract, but because of space limitations the detailed discussion

will be given elsewhere.

EXPERIMENTAL & RESULTS

We have performed ESR measurements in X-band on single crystals in
orientation which minimizes or excludes the skin effect. The tempe-
rature and pressure ranges were 80-320K and 0-5 kbars. Copper sul-
fate single crystal was used as reference for the signal intensity.
The detailed description of the experimental setup is given In refe-

rence 4,

Figure 1 shows the pressure dependence of "X at R.T. for TTF~TCNQ
and (TMTSF),BF,. For TTF-TCNQ X decreases by Bt1%/kbar, while for
(TMTTF)ZBFA is decreased by 3+5%/kbar. The temperature depen-
dences are given on figure 2. For TTF-TCNQ the temperature depen-

dence of X at 5 kbars Is weaker than at normal pressure. For
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(TMTTF)ZBFu %X goes roughly together for both pressures but the

scatter in the experimental points is bigger.
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FIGURE 1. Pressure dependence of the normalized susceitibility for

TTF-TCNQ and (TMTTF)ZBFA at 300K for several samples.
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FIGURE 2. Temperature dependence of the susceptibility (in arbitra-
ry units) at normal and 5 kbars pressures for TTF-TCNQ and (TMTTF)2
BF, .

4

DISCUSSION

In TTF-TCNQ, as was pointed out by J.Coopers, the changes in band-

width due to the lattice contraction or charge transfer couldn”t



Downloaded by [Tomsk State University of Control Systems and Radio] at 12:38 20 February 2013

92 L. FORRO et al.

account for the observed decrease of the susceptibility. Jerome

et al6 has evoked Coulomb interactions and the strong length de-
pendence of the Interchain screening of Coulomb correlations to
explain the enhancement of % , its temperature and pressure de-
pendence In TTF-TCNQ and TMTTF-TCNQ. For the precise comparison

of the susceptibility data of TTF-TCNQ and (TMTTF)ZBFh in pressure
one should need the compressibliity data of (TMTTF)ZBFQ. As far

as we know, these data are not available. Supposing similar com-
pressibility, the screening of Coulomb interactions should be
smaller in (TMTTF),BF, since Instead of the well polarizable TCNQ

chain with extended, metallic electrons,we have the isolated,

)
poorly polarizable BFh molecules. This fact should play an impor-
tant role in the much smaller decrease of % in (TMTTF)ZBFA on

pressure.

It is worth to mention that an alternate mode17 based on the band
narrowing effect due to the short mean free path of the charge
carriers should account qualitatively for the strong pressure de-
pendence of X .

ACKNOWLEDGMENTS. We acknowledge helpful discussions with J.Cooper.

One of us (L.F.) acknowledges the constant interest and help of

Prof.Graja and Prof.Stankowski in performing these experiments on
the Institute of Molecular Physics in Poznan.
REFERENCES

1. J.C.Scott,A.F.Garito,A.J.Heeger,Phys .Rev.B10 3131 (1974)

2. P.Delhaes, C.Coulon,J.Am!elI,S.Fiandrols.E.Toreilles,J.M.Fabre.
L.Giral,Mol.Cryst.Lig.Cryst.50 43 (1979)

3. C.Berthier,J.R.Cooper,D.Jerome,G.Soda,C.Weyl,J.M.Fabre,L.Giral,
Mol.Cryst.Liq.Cryst.32 267 (1976)

4. J.Stankowski,A.Galezewskl,M.Krupski,S.Waplak,H.Gierszal,Rev.Sci.
Instrum. 47 128 (1976)

5. J.R.Cooper,Phys.Rev. B19 2404 (1979)

6. D.Jerome, L.Giral, Organic Conductors and Semiconductors

edited by L.P&1 (Akademia Kiad6, Budapest 1977) p.381
7. S.Marianer, M.Weger, H.Gutfreund (unpublished).




