Structure and magnetic properties of superparamagnetic
La,, ,Gd,Na, ,MnO, nanoparticles
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Fig. 1. X-ray patterns for the La, g, Gd,Na, ,MnO; nanopowder with x = 0 at different additional “10
synthesizing temperatures of t ., = 500 °C (20 h), 700 °C (20 h) and 900 °C (20 h). 204
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Lattice parameters (a, ¢, V) and coherent scattering region (D) for the La, 4 ,Gd,Na, ,MnO, a0
nanopowder (x = 0) with t,,., = 500, 700 and 900 °C 50
X | tynn (°C) | 2 (A) c(d) | V(@A) |D(nm) . | ] - | | | |
500 5.513(2) 13.362(8) 351.7(5) 35 0.0 0.2 0.4 0.6 0.8 - 1.0 1.2 1.4 1.6 1.8
0 700 5.495(1) | 13.336(3) | 348.7(2) 63 Fig. 2. TEM (a), HRTEM (the inset shows the FFT) (b), and the lattice plane intensity profile
900 5.489(1) | 13.346(4) | 348.3(2) 97 corresponding to (012) plane (c) for the La, gNa, ,MnO; nanopowder with t,, = 900 °C.
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Fig. 3. Field dependences of magnetization (a) and temperature dependences of square magnetization (b) nr_n (tsynth : 9_00 °C) f‘?r x=0. At _th_e same time, the Iattice_ parameters decrease
for the Lag ¢.,Gd,Nay ,MNO; nanopowder (x = 0 and 0.05) with ts, = 500, 700 and 900 °C. slightly with increase in ty ¢, that is in a good agreement with HRTEM data.

*It has been found out that La,4,Gd,Na, ,MnO; nanopowders demonstrate the

typical behavior of an ensemble of superparamagnetic nanoparticles at room

temperature with a small coercivity of H- ~ 20 Oe.

It has been show that with increase in doping level x, synthesizing temperature

2020). tyntn, @Nd, as a consequence, size of nanoparticles, the Curie temperature and
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