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he low-dimensional magnetic systems, particularly the quasi-two dimensional ones, are of paramount technological importance

in the present times in view of the possible existence of vortices/anti-vortices and merons/anti-merons, characterized as topological
excitations. Besides, they provide considerable challenges to condensed matter physicists , both theoreticians and experimentalists for
their satisfactory microscopic understanding. In collaboration with other members of my research group, I have investigated the
nature of magnetic correlations and spin excitations in layered XY-anisotropic ferromagnetic and anti-ferromagnetic spin ¥ systems
realized in K,CuF, and La,CuO,, by a combination of phenomenological and field theoretical techniques. These methodologies
include semi-classical Berezinskii-Kosterlitz-Thouless (BKT) phenomenology corresponding to the unbinding of topological
excitations and coherent state based effective action approach to identify the topological excitations themselves. Our theoretical
works were motivated by the occurrences of prominent “central peak’s in the dynamical structure function in the constant-q scan of
the inelastic neutron scattering experiments performed on the above two materials. Our detailed study of the spin dynamics induced
by the translational motion of the unbound topological excitations for temperatures above T, supported by the experimental
results, brings out the clear possibilities of the emergence of the novel phenomenon of “quantum BKT transition” in the above two
systems, with the observed limitations of the conventional semi-classical phenomenology.
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