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Abstract The transverse magnetoresistance along the a axis
exhibits anomalous angular dependence with respect to the
direction of a magnetic field. The behavior varies with the
temperature and the field intensity.

It is well known that an inspection of the magnetoresistance of
the metal, as a fuction of orientation relative to the magnetic
and the electric fields, provides a key to elucidate the Fermi

! This is true particularly for the high field magneto-

surface.
resistance at low temperatures, in which quantum oscillation
provides the size of the Ferml surface and so on.

In the organic synthetic metal (TMTSF)ZCIO4, the magneto-
resistance exhibits the Shubnikov-de Haas-like oscillition, but
this does not permit us to interpret the results in ordinary
way.z_“ It is found that the electronic state to be inspected is
modified by the high magnetic field.® 1In other words, we meet a
field induced state in the high field region. To inspect the
metallic state, the applied field should be lower than the
threshold field although it should be higher than the super-
conducting critical field, ch.
As described separately,6 the electrons on the Fermi surface
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based on the tight binding band model do not bring about finite
transverse magnetoresistance for the resistance along the a
direction paa, although pbb can be well explained with it. This
fact suggests that paa is dominated by some unrecognized mecha-
nism, such as collective modes, In this paper we present the
anomalous features observed for paa’

In Fig.l we show the transverse magnetic field dependences
of paa(H) at 0.5 K. The sample was cooled down slowly to realize
the relaxed state at low temperatures., The denoted angles in
Fig.l indicate the deflection of the magnetic field from the b'
axis. The magnetic field H is rotated im the b'~c* plane, which
is normal to the a axis. (We do not claim that the standard
direction is b' rather than b* in Fig.l, though we adopt b' here.)
The angular dependences of Paa 2t constant field are shown in
Fig.2. Case I exhibits the angular dependence at 0.5 T under
which the superconductivity remains when H//b'. Cases II and III
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FIGURE 1 (Left) Temperature dependence of faa at 0.5 K for

three field directions.

FIGURE 2 (Right) Angular dependence of paa(H)' Cases I, II
and III are for the relaxed state, whereas case IV is for a

rapidly cooled sample.
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are given under 2.1 T at 0.89 K and under 5.0 T at 0.87 K,
respectively. Note that paa(H) forms a local minimum near H//c*.
The case III1 is copied as inset figures in Fig.l and Fig.3, to
illustrate the relation to the denoted angles. The case IV in
Fig.2 shows that the local minimum disappears when the sample is
cooled down rapidly and the relaxed state 1s not well established.
(The sample was not cooled down rapidly enough to realize a
completely quenched state.)

In order to characterize the local minimum, the temperature
dependences of paa(H) at H = 5T for various directions are shown
in Fig.3, which illustrates clearly that the local minimum appears
below 4 K. The onset temperature of the local minimum is de-
creased with decreasing the field intensity, as shown in Fig.4.
The temperature and field dependence reminds us the field-induced
SDW state, However the onset field 1s lower than that observed in
the Shubnikov-de Haas like oscillation or the Hall effect, and

the decrease in the resistivity seems to contradict the
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FIGURE 3 (Left) Temperature dependences of paa at 5 T for
four field directions.

FIGURE 4 (Right) Temperature dependences of paa(H) at 93.5°
for different field intensities.
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contribution of the insulating SDW.

We have confirmed that the anomalous angular dependence is
reproduced in different samples and have no relation to the
crystal twinning or domain. We should notice also that the
similar angular dependences have been reported by Brusetti et a1?
and Kwak et al?® for (TMTSF)ZCIOA and (TMTSF)ZPFG, respectively.

Another anomalous feature is found in Fig.l, for the case
H//b'. In this case, paa(H) is rather independent of H, but the

value, which is reached at H is almost 1.5 times for the cases

c2’
with HANb'. These features cannot be understood based on models

proposed to describe the matallic ground state of (TMTSF)ZCIOA6
and are open to questions.

Finally we should mention about the resistance jumps, which
appear more or less during cooling9 and dominate the resistance at
low temperatures. The intrinsic nature of the effect has not been
fully understood and we cannot rule out the contribution of the

effect to the anomalous feature presented here,
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