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Magnetism of non-magnetic quantum magnets.



The ground state of certain magnetic systems is totally disordered
due to zero-point quantum spin fluctuations. Such "quantum spin
liquids" provide new realizations of several fundamental phenomena
in many-body physics. For example, the application of an external
magnetic field will take such systems through a sequence of
quantum phase transitions between "Mott-insulator" phases and
"superconducting" states. The latter can be viewed as
Bose-Einstein condensates of magnons. Another interesting
observation is that magnons in spin liquids may be subject to the
same type of interactions as quasiparticles in conventional
quantum liquids. The result may be peculiar instabilities similar
to the roton spectrum termination in superfluid 4He, or even a
total collapse of quasiparticle states. Yet another analogy is
related to the effect of quenched disorder: an external random
potential can lead to a localization of magnons in quantum spin
liquids, somewhat similar to Amderson localization of electrons in
metals.

Two circumstances make the study of these phenomena in quantum
spin liquids particularly promising. First and foremost, excellent
realizations of spin liquids are found in a number of prototypical
magnetic materials, enabling experimental studies. Neutron
diffraction and inelastic scattering are especially useful, as
they provides a direct access to the spin correlation functions.
The latter are central to a qualitative interpretation of the
underlying physics, and are what the theorists typically like to
calculate. Second, the abundance and variety of low-dimensional
spin systems enable access to an entire range of
dimensional-crossover phenomena that were previously off-limits to
experiment.

In this context, in my talk I will review recent neutron
scattering results for two quantum spin ladder materials,
IPA-CuCl3 and Sul-Cu2Cl4. Time permitting, I will also say a few
words about a purely organic interacting-spin-tetramer compound
F2PNNNO.
