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Control of electronic phases in manganese oxide crystals
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We have studied tunneling magnetoresistance {TMR) phenomena in the canonical double-
exchange ferromagnetic metal, Ndgs2Sro4sMnQs sample with artificially introduced grain-
boundaries. The relatively large TMR was observed under a low magnetic field in the wide
temperature ranges below T,.. In addition, we have investigated electronic and magnetic prop-
erties of (Nd;~,Smy)0.45510.55Mn0O3 (0<y<1} crystals, in which one-electron bandwidth (W) is
systematically decreased from the parent compound (y=0) with increase of y. We have found the
metal-insulator phase boundaries in the ground states of this system: The anisotropic metallic
state with AF structure (y=0) has been transferred to the AF insulator (0.3<y) in zero field.
The critical composition y changes from 0.3 to 0.5 by application of a magnetic field of 12 T.
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Figure 1: Temperature dependence of magnetiza-
tion (top panel), resistivity under several magnetic
fields (middle), and magnetoresistace {bottom) for
the sintered sample made of the peluverized crystal
of Ndp 525rg.4sMnQ3s. The inset shows M — H curve
at 5 K.
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Figure 2: Isothermal magnetoresistance for the
grown single crystal of NdgaSro.ssMnOz (upper
panel) and the sintered sample made of the peluver-
ized one (lower) at several fixed temperatures.
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Figure 3: Temperature dependence of resistivity
for (Ndy—,Sm, )o.458r0.5sMnQ3 {y=0, 0.30, 0.50, 0.70,
and 1.00) crystals in the zero magnetic field. Open
triangles (v7) mean the Néel temperature. The inset
shows the conductivity at 0 K (go) as a function of
Sm content y.
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Figure 4: Temperature dependence of resistivity for
the (Ndi_,Smy)0.455r0.55Mn03 (y=0.30) crystal un-
der several magnetic fields. The inset shows the con-
ductivity at 0 K (&) versus applied magnetic fields
(H).
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