[image: image1.jpg]<



[image: image2.png](a)

6 8 10 12 14 16 18
H(T)
— 0.5K
(c) — 1.25K
— 19K
— 1.8 K
— 3.2K
45K
—— 6.59K
W /"\ 85K
\, \\\ & H |l b~ 50°
X \ /f\\i
AL A LA

F(T)

100 150 200 250

100

Int (a.u)

(b) :

450
400
£) 350

2 300

250
200

— LK fit

- m* = (0.19£0.02)m,






Investigation of Quantum Oscillations and Berry Phase Accumulation in a Possible Weyl Semimetal CoSi
Khan, M.A., Young, D.P. and DiTusa, J. (LSU, Physics)
Introduction:

Weyl fermions are massless chiral fermions which are found as emergent quasiparticles in low-energy condensed matter system, as was first predicted by C. Herring in the context of electronic band structures of solid state systems [1]. In these compounds, electronic bands disperse linearly in either two-dimensional (2D) or three-dimensional (3D) momentum space through a node [2]. A linear crossing of electronic bands was found in CoSi at the Fermi level [3].  We aspire to investigate the potential existence of Weyl fermions in CoSi by means of studying the Fermi surface via quantum oscillations and to search for a non-trivial Berry phase. 
[image: image2.png]Fig.1 (a) Quantum oscillations detected at 0.32 K. (b) Temperature dependence of the oscillations vs. inverse field after a smoothed background was subtracted from the original data (c) Fourier transform revealing the corresponding frequency of ~ 50 T, and (d) shows the effective mass of the carriers via an LK fit to the data.
Experimental:

de Haas-van Alpen measurements were performed in SCM2 at the NHMFL.
Results and Discussion


Figure 1(a) shows the quantum oscillations at temperature ~ 0.45 K, when the field was applied at 500 from the crystallographic b-axis. The Fourier transform analysis, as shown in Fig. 1(c), reveals at least one low frequency oscillation that can also be seen in the temperature dependent data (1(b)). The LK fit to the temperature dependence of the FFT amplitude shown in 1(d) indicates a low carrier mass, which points toward the possibility of Weyl fermions. To completely understand the nature of the Fermi surface and to study Weyl fermions, data at higher field (>35 T) are needed.
Conclusions:

From our preliminary attempt to measure the Fermi surface of CoSi, we found at least one piece of Fermi pockets from the Fourier transform analysis of the current data. A complete understanding and investigation of the Fermi surface requires application of higher magnetic field which will enable us to reach the quantum limit of the frequency identified, as well as investigate any other pockets of Fermi surface that may appear at higher fields.
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