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Spin frustration on layered antiferromagnetism revealed by spin-polarized STM

Kawagoe, Takeshi
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In order to clarify spin frustration (SF) originating from screw
dislocations, we investigate surface nanostructure and magnetism of layered anitiferromagnetic (AF)
Cr(001) films by spin-polarized scanning tunneling microscope (SP-STM). High quality epitaxial Cr
(001) films thinner than 3 nm, consisting of atomically flat terraces with distinct spin-polarized
surface states, were successfully fabricated. In addition, distinct magnetic images featuring a
layered AF order were clearly observed at RT even if the thickness was only 1.0 nm. By scrutinizing
the topological and magnetic images obtained SP-STM, we found spin-frustrated triangular areas
comprising a cluster of three screw dislocations and large SF area and an AF domain formation with a

90° guantum axis rotation induced by adjacent paired (4) screw dislocations. These novel types of
screw dislocation-induced SF could not be observed in the previous studies and they were
successfully reproduced by the micromagnetic simulation.
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