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Quantum magnetism in low dimensions: an intriguing phenomenon
connecting biology with physics
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Abstract:

Magnetism is important in biology, physics and material science. For
example, many migratory animals (birds, whales and sea turtles) use
magnetism to sense direction and computer hard drives store information
via magnetism. Theories of magnetism often consider simplified, low-
dimensional systems, with magnetic moments of spin S = %2. Real systems
in nature, however, generally possess magnetic moments with S > %2, which
are harder to describe in theoretical treatments. To gain a better
understanding, we studied some simple one-dimensional
antiferromagnetic spin systems for a range of S values and some systems
with S > % containing S = %2 “impurities.” The results shed light on
fundamental questions in nature and long-standing problems in physics.
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