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Fermi surface study of the Weyl type-II metallic candidate WP2
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Introduction

WP2 was predicted to be a Weyl type-II semimetal with robust Weyl points located at about 0.4 eV below the Fermi level [1]. Unlike the transition metal dichalcogenides like (Mo, W)Te2, WP2 does not have a layered structure and belongs to the non-centrosymmetric space group Cmc21.

Experimental

AC transport experiments on WP2 single crystals have been conducted in a 3He cryostat in cell 12 up to 34.5 T using a rotator probe. A conventional four terminal method was used to measure the sample resistance.

Results and Discussion

The measured WP2 single crystals show an exceptionally high anisotropic magneto resistance (MR) – up to 25*106% at 34.5 T and 0.35 (see Fig. 1) – so far the highest measured MR in any compound. Simultaneously the samples show high residual resistivity ratios (up to 20000) and low residual resistivities of 10nΩcm. We obtained effective masses for fields along the b-axis between 0.7 and 1.1 bare electron masses.  A full angular dependence of Shubnikov-de Haas (SdH) oscillations has been measured and  compared with bandstructure calculations which showed good agreement when shifting individual bands by ±30 meV (Fig. 1).
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Conclusions


We were able to confirm the theoretical predicted bandstructure of WP2 via SdH measurements. The relatively high effective masses of charge carriers indicate a significant curvature of bands at the Fermi level. The small shift of bands with respect to the Fermi energy might also have implications to the underlying Weyl points. The results have been published in Ref. [2].
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Fig.1 Left: Field dependence of the resistivity of a WP2 single crystal for different angles (0° = H II b).  Right:  Angular dependence of SdH frequencies (dots) and predictions by DFT calculations (solid lines). Branches that belong to individual hole (red) and electron (blue) pockets are labeled with greek letters.








