Nodal line semimetal (NLS)
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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.
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(a). There is a small energy gap
between pockets due to the spin
orbit interaction.

Nodal loop ~~

Tetragonal non-symmorphic (P4/nmm) layered structure
and quasi 2D electronic structure.
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Calculated F for ZrSiS: Calculated F for HfSIS:
a=235T,
f =596T.
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Torque signal

 Magnetic torque was measured by cantilever method up to 35 T in single crystalline

samples of NLS ZrSiS and HfSiS. Strong quantum oscillations where observed.
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FFT of guantum oscillations reveals two sets of frequencies: low frequencies (up to 1000
T) and high frequencies between 7-20 kT.
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.

under the project High frequency FFT spectrum analysis confirms predicted a- and f-pockets in FS of WSiS
(W = Zr, Hf) with corresponding frequencies.
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