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The classical dynamics of soliton-like kink excitations in one-dimen-
sional (1-D) easy-plane ferromagnets (EPFs) and antiferromagnets (EPAs)
with an applied magnetic field in the easy plane is studied. For EPFs,
(e.g CsNiFB), numerical simulation has demonstrated an unusual energy vs.
velocity dispersion, in contrast to the frequently assumed sine-Gordon
(sG) theory. 1In addition to perturbed sG kinks, there are also stable
kinks with negative effective mass. For fields greater than a critical
field, only negative effective mass kinks exist. Simulation of kink-
antikink (KK) collisions has shown a variety of outgoing states, as a
function of the field and incoming KK velocity. Generally, as a function
of increasing field, the outgoing states are sG-like transmission, oscil-
latory bound states and reflection of the pair. Finally, transitions to
chaos in the EPF with damping are demonstrated for specific applied AC
plus DC fields.

For EPAs, (e.g. TMMC) improvements are made over previous work for
the yz (out-of-plane) kinks by using spherical coordinates where the polar
axis is parallel to the applied field (x-axis). Using these coordinates,
linear stability analysis shows that there is a velocity-dependent criti-
cal field necessary for yz kink stability. The geometric similarity of
yz and Xy (in-plane) kinks has motivated a general kink Ansatz that
includes the two as specific limits, and shows they can be considered
as belonging to one continuously connected energy dispersion curve. The
Ansatz and yz stability results are verified by a numerical simulation

which also shows that xy kinks are stable both below and above the field



bc at which static xy and yz kinks have equal energy. The xy kinks have a
negative effective mass at fields greater than bc’ similar to the EPF
kinks.

A quantum Monte Carlo method is used to obtain the thermodynamics of
quantum EPF chains. For spin-%, vertex weights for the equivalent 2-D
lattice are calculated analytically for 8 and 16 vertex models, and

computations are applied to (C6H NH3)CuBr The spin-% effective

3

Hamiltonian for the 2-D lattice is shown to consist of different nearest

11

neighbor exchange in the two directions, plus a next nearest neighbor
diagonal exchange and a &4-spin coupling. For spin-1, vertex weights
are calculated analytically for 29 and 41 vertex models, and computations

are applied to CsNiF Comparison is made with experiment and sG soliton

3
theory.
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