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TRANSVERSE RESISTIVITY OF (TMTSF)ZPF6 AND

(TMTSF)_C10, IN A MAGNETIC FIELD,EVIDENCE
FOR KOH ER‘g RULE

B.Korin-Hamzi¢, L.Forrd and J.R.Cooper
Institute of Physics of the University,P0B 304,
41001 Zagreb, Yugoslavia

Abstract - We report data for the c* axis resistivity
of (TMISF)PFg and (TMTSF)2C10, in magnetic flelds of
up to 70 kilogauss. The results are analysed in the
form of Kohler”s plots. Deviations from Kohler”s rule
can be used to detect the onset of magnetic ordering

at low temperatures. In the PFg salt there are also de-
viations at higher temperatures which may be due to the
breakdown of the band description of electron states.

Recently1 it was shown that the resistivity of (TMTSF)ZCIOM
crystals in the least conducting direction QPc*) obeyed
Kohler”s rule (KR) from 2-22K in fields up to 70 kilogauss.
This surprising result indicated thatq?c* could be under-
stood in terms of the usual Boltzmann equation picture de-
veloped for ordinary metals and also that transport along
c¢* is coherent in the sense first discussed by Soda et al .
That is the condition:

t,° _>_,f‘/t. 1)
X . c ™, L
is satisfied, where t| is the tight binding transfer Inte-
gral and 1;| the electron scattering time or a single chain.
In this paper we report a study of KR for _YC* of
(TMTSF)ZPF6 and present evidence for deviations from KR
which may be due to the coherent-diffusive transition as the
temperature approaches 40K. We also compare _9c* of the PF6
and C10, salts and show how deviations from KR are associa-

ted with the magnetic phase transition in rapidly cooled,
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quenched (Q) €10, crystals.
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Fig.1. Transverse resiativity ( .Pc*) versus temperature
for a single cryetal of (TMISF) g FFg
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Fig. 2. Trangsverse resistivity
for a gingle crystal of (TMISF

)(fc*) versus temperature
) 0104, in the relaxed state
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Data for yc*(T) of PF¢ and 10, salts are shown in Fig.1
and 2 respectively. They agree very well with independent
studies (3,4). There are marked differences both in the ma=~
gnitude and temperature dependences of .YC* for the two
Isostructural salts. As far as we know most other properti~
es, e.g. lattlce parameters, spin susceptibility and needle

axis transport do not show such large differences.
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Fig.3. Kohler‘s plot for the transverse resistivity ( o~
of the same (TMTSF)ZPF6 erystalas in Fig.1., with H® b

)
As shown in Figure 3 for Hiub~, _Pc* obeys KR from 17 to

34K. Deviations at lower temperatures are due to the onset

of the spin density wave transition and we believe those at

higher temperatures are due to the breakdown in the 3D band
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picture as the scattering rate increases. Similar deviatl-
ons have been observed in all three crystals studled.

Using the same analysis as before1 we obtain a mean free
path along a of 69a at 17K and hence (taking t, = 0.3eV°) a

13 gecs. Such a value of T is con-

relaxation time T of 10
sistent with the measured value of yc*(t'}) only If ti‘ is
as low as 0.2 meV. Although this value is smaller than the
theoretical esl:imate6 the value obtained in the same way
for the CIO,* salt is 7x larger and does agree with the cal-
culation in ref.6. Note that the results In Figures 1 and 2
tmply substantial differences in ti: for the PF¢ and €10,
analogues.

At 34K where deviations from KR start, we find T =3.3
IO-M secs. This corresponds to f'/t- 19 meV, a value much
nearer to tf (5) than tf .

in Figure 4 are shown magnetoresistance data for (TMTSF)2
€10, In the quenched state (50 seconds from 40 to 4.2K).
Although the resistivity versus temperature shows only a
smooth increase (inset), when the data are analysed as
Kohler plots there are clear deviations from KR at 6K
corresponding to the onset of SDW ordering. Using the same
analysis as before we find T =2.5 10-13 sec and ti =
1.4 meV at 6K. Within our accuracy (45%) the latter value
is the same in the relaxed and quenched states.

In summary we have shown that a Kohler”s rule analysis
may give useful information about the electronic properties
of the Bechgaard salts. There appears to be evidence for
deviations from KR due to the diffusive-coherent transition
in the PFg salt near 40 K. But our analysis indicates that
it occurs at much higher values of @, than those
expected from equation (1).



Downloaded by [Tomsk State University of Control Systems and Radio] at 12:42 20 February 2013

TRANSVERSE RESISTIVITY OF (TMTSF),PF, AND (TMTSF),CIO, 139

AR- b ¥ ! LI AR e i | v .
b (TMTSHZCIOI.
't Q state |
| + H=32KG ]
e H=489 KG ]
» s H=63 KG ]
o} .
s 12K—>;
[ Ir%e Y N
o rme)
H=0 e oo 000
d 0 A Pt ) ) T(’.()
S 10
001 T .
. 0 H/R(KG/Q))

Fig.4. Kohler’s plot for the trangverse reeitetivity ( P4/
of a quenched (TMISF)gCl04 crystal with Hub’, The insef
shows resistivity versus temperature in various magnetic

fields.
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