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Introduction

Our recent study [1] on the magnetic-field-driven superconductor-insulator transition (SIT) in highly
underdoped (T, = 4 K) La,.,Sr,CuO,4 (LSCO) revealed an intermediate phase with two quantum critical points
separating the superconductor and the insulator. While charge distribution in highly underdoped LSCO seems to
be inhomogeneous, its sister compound La4 5.,Ndg 4Sr,CuO,4 (LNSCO) with x=0.12 is known to have a charge-
stripe order already in zero magnetic field (H = 0) at low enough temperatures (T). We have performed
magnetoresistance (MR) measurements on LNSCO single crystals to study further the effects of the magnetic
field in underdoped cuprates, the nature of the H-driven SIT, and the interplay with charge ordering.

Experimental

Magnetoresistance measurements on high quality LNSCO single crystals with x=0.12 have been carried out
at 0.3 < T (K) <90 for Hup to 9 T using a standard four-probe ac technique in the Ohmic regime with field sweep
rates low enough to avoid sample heating. The onset of the charge-stripe order is at Ty, = 69 K. Figure 1 shows
the low-T (T<<Tyg,) out-of-plane resistivity p,(T) for several H||c that were extracted from the MR curves at fixed T.
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These preliminary results provide the foundation to assume insulating-like behavior at higher H.

for future measurements on the stripe-ordered

cuprate LNSCO. Further measurements on p,, and p. are planned at higher fields with H||c and H||ab in the user

facilities of the NHMFL. These results will give key insight into the roles that charge ordering and anisotropy play

in the H-driven SIT of the cuprates.

Acknowledgements

This work was performed at the National High Magnetic Field Laboratory, which is supported by National
Science Foundation Cooperative Agreement No. DMR-1157490, the State of Florida, and the U.S. Department of
Energy. This work is also supported by NSF DMR-1307075.

References

[1] Shi, X., et al., Nature Phys., 10, 437-443 (2014).

[2] Xiang, X. Q., et al., Physica C 468, 2336-2340 (2008).
[3] Adachi, T., et al., Phys. Rev. B 71, 104516 (2005).



