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Nodal line semimetal

Dirac
line-nodes Dirac nodal fermions physics:

v * Nontrivial topology

= | * Peculiar transport properties

* Surface states

* Long-range Coulumb interactions

Tetragonal non-symmorphic (P4/nmm) layered structure
— quasi 2D electronic structure.

Download

Calculated FS of ZrSiS consist
of electron (B) and hole
pockets (a). There is a small
energy gap (10-20 meV) Calculated frequency:
between pockets due to the Fo = 235T,

spin orbit interaction. Fg =596T.
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Symmetry protected band degeneracies which form lines.
Linear energy dispersion near these lines — Dirac line nodes.

Measurement technique

Piezoresistive cantilever method was used. Sample TOr ue measu rements
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Torque is measured at 2 K in the fields up to 35 T, for several angles 6 between
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o | field from crystal c-axis. This explains a quick

/ disappearing of high frequency contributions Most of the low frequencies can be atributed
due small rotation of the field direction. to extremal cross sections of FS.

FFT of clean high frequency contributions.
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Conclusion

 Magnetic torque in the single crystal ZrSiS was measured by cantilever method up to
35 T. Strong quantum oscillations where observed.

 FFT of quantum oscillations reveals two sets of frequencies: low frequencies (up to
1000 T) and high frequencies between 7-20 kT.

 Most of the low frequencies can be atributed to extremal cross sections of FS (some
of low frequencies are still unclarified).

* High frequency contribution can be explained by the effect of magnetic breakdown

whose appearence is highly dependent on the angle between field and crystal c-axis.
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