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Novel edge effects on two-dimensional quantum antiferromagnetic nanoparticles
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La2Cu04 is known as a parent compound of the high-Tc cuprates and also as
the S=1/2 two-dimensional quantum spin system. Recently, effects of free edges in the
two-dimensional S=1/2 Heisenberg antiferromagnet were studied using quantum Monte Carlo simulations.

We synthesized the La2Cu04 nanoparticles in the pores of mesoporous silica and investigated their
size and edge effects through magnetic and ESR measurements. The magnetization for the La2Cu04
nanoparticles was measured. The magnetization curve was able to reproduce well by Brillouin function

with S=1/2 and g=6.2. The ESR derivative absorption spectra for the nanoparticles was measured. The

observed ESR spectra were reproduced by the summation of four Lorenzian absorption lines. The
obtained g value of the main line was about 6, which was not observed in the La2Cu04 bulk system.
Both the magnetic and the ESR measurement results suggested the existence of superparamagnetic
component with the large g value in the nanoparticles.
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