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Pressure induced electronic transition in topological nodal-line semimetal ZrSiS
Bhoi, D., Sur, Y., Murata, K., Kim, K.H. (Seoul National University, Physics), Graf, D. (NHMFL, Tallahassee)
Introduction 
       Recently, layered ZrSiS has been identified to possess topological nodal lines protected by non-symmorphic symmetry. Moreover, ZrSiS, contains a diamond shaped Fermi surface close to a line of Dirac nodes that is the only band feature near Fermi energy [1]. These unique features of ZrSiS provides a unique platform to look for new broken symmetry states and associated emergent new topological phases by using tuning parameter such as pressure. 
Experimental 

We have measured the pressure dependence of magnetoresistance of ZrSiS applying magnetic field along different axis by using the 18 T superconducting magnet and 0.3 K (SCM2) facility in NHMFL at Tallahassee. 
Results and Discussion
[image: image2.jpg]As shown in the figure 1(a) and (b), with application of pressure, the MR is enhanced for H//c-axis, while the MR decreases for H//b-axis measured at 1.7 K. In fig.(c) and (d), we have shown the pressure dependence of the corresponding FFT spectrum of the oscillatory part of the MR. At ambient pressure, FFT spectrum reveals two different Fermi pockets, one electron pocket (α) at 15 T and another large hole pocket (β) at 243 T for H//c, while for H//ab, there are also two different frequencies, one (α) at 15 T and another (β) at 131 T. Along H//c-axis, with application of pressure, the frequency of the α- pocket increases from 15 T at 0.2 GPa to 19 T at 1.4 GPa as shown in the inset of 1(c), while the frequency of β-pocket slightly changed from 243 T (0.2 GPa) to 245 T (at 1.4 GPa). Interestingly, we observe that for magnetic field H||c axis, the high frequency (β~131 T) remains almost unchanged, whereas the low frequency α- pocket (15 T) gradually disappears. Hence, it is worthwhile to investigate the angle dependence of the SdH oscillation above 1.4 GPa to clearly understand the nature of the Fermi pocket, which may explain the pressure enhanced XMR and anisotropic response of MR in ZrSiS and associated topological phase transitions. 

Conclusions
In this work, we have measured pressure dependence MR of ZrSiS up to 18 T, and observed the disappearance of a Fermi pocket at around 1.4 GPa. This may suggest an occurrence of a Lifshitz-like topological phase transition or Fermi surface reconstruction close to 1.4 GPa. 
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Fig.1 The pressure dependence magnetoresistance of ZrSiS for field applied parallel and perpendicular to the c-axis and their corresponding FFT spectra measured at T = 1.7 K. 








