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Phase Transition for Weyl Semimetal TaP in an Intense DC Magnetic Field
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Introduction
	Magnetic fields perturb the motion of charged quasi-particles in solids in different ways. Prior experiments (Ref. 1)  on the Weyl semimetal TaP in a pulsed magnet (100ms  up to 55 T) revealed interesting features including the striking, sharp sign reversal of   at a critical field ~33 T at base temperature. Here we briefly report the measurement in an intense DC field up to 45 T and discuss the phase transition arising from the Weyl quasiparticles.
	
Experimental 
	Our experiment (experiment #: P14751-E001-DC) was scheduled from 9/26-9/30, 2016 in Cell 15, AM shift. Temperature-dependent (from 0.4 K to 50 K) measurements were carried out on two pieces of TaP samples, T6 in Ref. 1 and newly prepared T14. Angular dependence on the magnetic field (H tilted gradually from the c-axis to the a-axis which is the direction of the current) was also determined.
	
Results and Discussion
	The experiment confirmed our previous observations of a sharp sign reversal of  occurring at ~35 T, followed by a step-like feature in higher field (Fig. 1 a, c). For T14 with relatively higher carrier density, the sign-reversal feature persists up to at 50 K. We also observed new oscillation frequency at higher temperature for instance, which is possibly due to the contribution from holes. Strong angular dependence of this quantum phase transition is also observed (Fig. 2).
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[image: ][image: ][1]	C. L. Zhang, et al., arXiv:1507.06301Fig.2  Angular dependence of  of sample T14 at 33 T and 37 T, below and beyond the critical field respectively.
Fig.1   and  versus H at different temperatures for sample T6 (a, b) and T14 (c, d).
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