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Introduction 

The kagome lattice – a two-dimensional network composed of corner-sharing triangles (Fig.1) - has long been investigated as a candidate for hosting exotic magnetic states such as quantum spin liquid phases [1]. Less efforts have been aimed, particularly experimentally, at the electronic sector of the kagome lattice. Nevertheless, the electronic band structure expected from tight-binding models of the kagome network has several exotic features including flat bands and a pair of linearly touching Dirac bands (Fig.1) [2]; these bands generate a rich class of topologically non-trivial phases of matter when spin-orbit coupling, ferromagnetic order or electronic correlations are further introduced. In particular, a set of ferromagnetic kagome bands potentially hold integer and fractional quantum anomalous Hall phases [2].   Despite this promise, there has been little experimental evidence for the presence of this electronic structure in real materials.  
     Recently we have identified the existence of Dirac fermions close to the Fermi level with a spin-orbit interaction induced gap in the kagome ferromagnet Fe3Sn2 via photoemission and anomalous Hall effect experiments [3]. Here the Fermi level is located away from the Dirac point thus the system is metallic, provides an interesting direction in realizing lattice-based model topological electronic structures. As ARPES is known as a surface sensitive technique, it is of great value to look for these Fermi surfaces via quantum oscillations, which is in general a bulk sensitive measurement.  Looking for these features in Fe3Sn2 and structurally related materials is an important direction in confirming the relevance of kagome-derived physics in conducting materials.
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Experimental 

Given the Fermi level position in Fe3Sn2, we expect a number of Fermi surface oscillations to be present in these materials.  In particular we will employ pulsed magnetic fields at LANL to reach towards the quantum limit in these systems where oscillations may be more pronounced.  The preparation of thin crystals with large resistance values for such experiments is important to realizing a large signal to resolve these oscillations.  
Results and Discussion


Observation of oscillations will be compared with existing photoemission data to confirm the presence of the pockets of interest.  By measuring to the quantum limit we may also evaluate the role of the Berry phase in these quantum oscillations and therefore connect to the Dirac-like nature of the electrons.  
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Fig.1 Schematic of ferromagnetic kagome lattice (left top) and associated hexagonal Brillouin zone (left bottom), together with the tight-binding band structure without (blue) and with (red) spin-orbit coupling. The Dirac point at K is gapped when spin-orbit coupling is introduced.  This gap is equivalent to a quantum anomalous Hall gap in 2D and persists to produce an anomalous Hall effect in quasi-2D construction of kagome layers.  








