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tunnelling, despite the AFM property. This is proved by the posi-
tive MR effects are observed at 280K and 250K as shown in
Figures 5(b) and 5(c), which could induce a negative MDC
according to the Maxwell-Wagner model. In the light of this, the
MDC at low frequency range below the cut-off frequency 1/RC
is related to space charge effect, which can be further confirmed
by the strong frequency dependence and MR effect. For the case
at high frequency range above the cut-off frequency 1/RC, the
MDC effect becomes weaker, which should due to the absence
of space charge effect. Different magnetic states will affect the
strength and mode of spin-phonon interaction and dielectric con-
stant is consequently modified.*** Similar effect is observed in
Mn;0,, in which opposite MDC effects happen above and below
magnetic transition temperature.” Hence, spin-phonon interac-
tion is supposed to be responsible for the MDC at high frequency
range.

IV. CONCLUSIONS

In summary, we have studied the phase transitions and
MDC effect in DyMng 33Feq ¢703. Two magnetic phase transi-
tions are found at 290K and 450K, corresponding to spin
reorientation and the antiferromagnetism-paramagnetism tran-
sition, respectively. MDC show strong temperature and fre-
quency dependence. Giant positive and negative MDC effects
are observed in the vicinity of the spin reorientation tempera-
ture. Magnetoresistance based Maxwell-Wagner model is
employed to explain the MDC at low frequency range below
the cut-off frequency 1/RC and spin-phonon interaction is re-
sponsible for the MDC at high frequency range above the cut-
off frequency 1/RC. These effects make it promising to pro-
duce multifunctional devices based on such kinds of materials.
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