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Abstract

We have investigated the critical behavior of €iNixCu /0,4 (X= 0, 0.2 and 0.4)
ferrite nanoparticles near the ferromagnetic-paggmatic (FM- PM) phase-transition
temperatureTc). Experimental results reveal that all sampleseugol a second-order phase
transition. Through various techniques such as fimablArrott plot, Kouvel-Fisher method
and critical isotherm analysis, the estimatedaaitexponentare close to those expected for
three-dimensional Heisenberg class for x=£6 0.386 + 0.002)= 1.271 + 0.012 and=
4.387 aflc = 305 K). Whereas for a high amount of Ni, theggoments belong to a different
universality class{= 0.716 £ 0.063y= 0.807 + 0.008 and = 2.010 afTc = 565 K for x=
0.2 sample) angs€ 0.785 + 0.004y= 0.797 + 0.002 and= 2.061 affc = 705 K for x = 0.4
sample). This is due to the fact that the subaiituof Zrt* (non-magnetic ions) by Kii
(magnetic ions) increases tieB interaction sites ofAB,O, spinel ferrite which in turn
increases the magnetic disorder when increasingaNtent. Using the magnetic entropy
change equatiorf:ASy**| = a(H)™, we have studied the relationship between the reeqio
n and the critical exponents of our samples. Thaiobtin value are 0.641, 0.843 and 0.873
for x= 0, 0.2 and 0.4, respectively. These valuesim good agreement with those deducted

from the critical exponents using the KF method.
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