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In a recent paper [Phys. Rev. B 4T, 14 233 (1993)],Mandal and Ghatak claimed that a relative
change in ac resistance up to 12'70 by changing the applied field was found in a Co-rich amorphous
wire. This large change was ascribed to the giant magnetoresistance effect. We have made both
dc and ac four-probe measurements on wires of the same composition under applied fields and no
such large change has been observed. We believe that the results commented on reBect the strongly
field-dependent self-inductance. Although the reactance at low frequencies is very small compared
with the resistance, its effect could be enhanced under some circuit conditions.

The search for materials exhibiting giant magnetoresis-
tance (GMR) is certainly of current major interest due
to their enormous possibilities in the field of technolog-
ical applications. GMR has been observed in multilayer
systems, or more recently in magnetic granular films and
melt-spun ribbons. All of them comprise two immis-
cible metallic components, one magnetic and the other
nonmagnetic. The change in resistance with the applied
magnetic field reaches values up to around 50%. The
physical mechanism responsible for GMR has been at-
tributed to the differential scattering of conducting elec-
trons whose spins make particular angles with the local
magnetization of difFerent scattering centers. Surpris-
ingly, a similar GMR eKect has recently been reported
in a single-phase ferromagnetic material. Mandal and
Ghatak claimed that a large negative magnetoresistance
was observed in a Co-rich amorphous wire with accom-
panying magnetic hysteresis. The maximum reported
change in resistance measured at 82 Hz eras around 12%
at room temperature under a tensile stress of 240 Mpa.
The results were discussed in terms of the scattering of
carriers by magnetic domain walls. We have made mea-
surements on wires with the same composition using var-
ious techniques, and no such large changes were detected.
Therefore, the interpretation of their results may need to
be revised.

Amorphous wires with nominal composition
Co68 «Fe44Si~2 5B~5 were kindly supplied by UNITIKA
I td. having 124 pm in diameter and 30 cm in length.
Another details about the magnetization process, mag-
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FIG. 1. Relative change in magnetoresistance in a
Co68.qFe4. 4Siqq. 5Bqs amorphous wire measured with 1 mA dc
current.

netoelastic properties, and the inHuence of heat treat-
ments have been previously reported. The resistance has
been measured by means of the four-probe technique at
room temperature as a function of the longitudinal ap-
plied field. The distance between the voltage contacts
was 17.5 cm, within the uniform field range.

The field dependence of the resistance has been eval-
uated with both dc and ac currents. In the dc case, 1
mA current Bowed along the wire and the voltage was
detected by a multimeter. The relative change in resis-
tance is given in Fig 1 as a function of the applied field.
We see that the maximum relative change in resistance
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is 0.06%, two orders of magnitude smaller than those
reported in Ref. 5. For the ac measurements, the cur-
rents were chosen between 0.5 and 10 mA (rms) at 82
Hz. Since a lock-in technique was used in Ref. 5, besides
using a multimeter, we also used a lock-in amplifier to
measure the voltage. However, no changes in resistance
were detected above the resolution of the voltage detec-
tor (= 0.1%). Therefore, our ac results are consistent
with the dc ones. These results are also in agreement
with some published data on ferromagnetic amorphous
ribbons and wires. '

In order to reproduce the results in Ref. 5, we con-
nected the wire to one arm of a Wheatstone bridge and
nulled it at dc condition so that the contribution of its dc
resistance at zero field was removed. We then connected
the bridge to an ac supply. In this case, the voltage detec-
tor gave signals strongly depending on the applied field,
and the changes in "resistance" could be as large as a fac-
tor of 30 (high-field value is about 3%%uo of its value in zero
field). This change was found to depend on the amplitude

and frequency of the current and on applied stresses. A
similar phenomenon was called by Mohri the magnetoin-
ductive eÃect. Such changes are actually due to the self-
inductance of the wire. Since the wire is soft magnetic
with the circular susceptibility being highly dependent on
the longitudinal applied field, its self-inductance, defined
as the ratio of circular Qmc to the longitudinal current,
can be rather high and also highly field dependent. Thus,
when measuring magnetoresistance in this kind of sam-
ple through an ac technique, particular attention must
be paid to the circuit connection to avoid undesired "en-
hancement" from changes of self-inductance, which can
lead to misinterpretation of results.

In conclusion, according to our measurements in Co-
rich amorphous wires, magnetoresistance remains within
O. l%%uo. However, ac measurements can give a large change
in "resistance" if errors are introduced in the circuit. This
resistance is actually a part of impedance, whose large
change is due to the field-sensitive self-inductance of the
soft magnetic wire.
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