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Abstract
Certain mononuclear/polynuclear complexes are capable of retaining their magnetization even in
the absence of magnetic field which gives rise to magnetic hysteresis at a molecular level and an
ability to act as magnets below their blocking temperature (TB) and these molecules are termed
Single Molecule Magnets (SMMs).[1] I will discuss about the synthesis and modeling of
spin-Hamiltonian parameters (such as magnetic exchange coupling (J), zero-field splitting (D)
and g–tensors) in transition metal, lanthanide (Ln), mixed transition metal-lanthanide (3d-Ln)
and radical-bridged metal complexes using both experimental and computational tools to
understand their molecular magnetic behaviour (Figure a and b). Recently, some new types of
complexes have been reported and called Single Molecule Toroics (SMTs), which are defined as
molecules that display a toroidal magnetic state that can potentially be used in multiferroic
materials. The first example of {3d-LnIII} SMT, a heptanuclear cluster containing CrIII linked to
two Dy3 triangles showed a rare ferrotoroidically coupled ground state, consisting of two
con-rotating toroidal moments localised on the Dy3 triangular rings (Figure c) was reported by
us.[2] Also, such a con-rotating ferrotoroidal ground state behaviour in Terbium (III) and
Holmium (III) examples and extend the possibility of observing toroidal behaviour in
non-Dysprosium (III) complexes for the first time were proven by me will be discussed.[3] Both
SMMs and SMTs have several exciting potential applications have since been envisaged, such as
high density information storage devices, quantum computing and spintronics devices.[4]

Figure. a) Frequency and temperature dependence of χM '' for a {CoIII2DyIII2} SMM; Ab initio
computed b) magnetic relaxation of a {CoIII2DyIII2} SMM and c) orientation of the magnetic
anisotropy axes in the ground Kramers doublet on each Dy site (dotted lines and blue arrows) of
{CrIIIDyIII6} SMT.
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