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Pulsed Field Magneto-resistance and Hall Effect in a Nonsymmorphic Metal
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1. Observation of a novel state in the in the extreme quantum limit of the nonsymmorphic metal KHgSb.
	The material KHgSb has a nonsymmorphic space group. The existence of glide planes leads to novel protected surface states predicted to display quantum spin Hall states as well as “hourglass fermions” [1]. We previously carried out measurements of the resistivity tensor ρij in dc fields up to 35 T and found that when the bulk electrons occupy the lowest Landau level, the system undergoes a transition to a novel electronic state in which the Hall angle tan θH is strongly suppressed to zero. Because of the extreme air-sensitivity of the crystals, we found experiments in pulsed fields to be very challenging. The first batch of crystals were damaged by the pulsed field. The lead author (Liang) had to fly back to Princeton to prepare a second batch, which fortunately produced nice results. Extending these measurements to fields B of 65 T (B||z), we established that all the three quantities ρxy, tan θH and the Hall conductivity xy are suppressed to zero above 40 T. By contrast, both ρxx and xx remain finite, approaching a B-independent value. The data suggest that the electrons enter a novel state that is separated by an energy gap  that grows rapidly with B. The results are being analyzed. 


Figure 1 A (left panel): The resistance Rxx vs. B of KHgSb measured at selected temperatures T with B||z. The quantum oscillations show that the bulk electrons enter the lowest Landau level at 10 T. The right panel (B) displays curves of the Hall angle tan θH derived from ρxx and ρyx measured to 63 T at selected T. The sharp cusp at 11 T indicates a crossover to a novel state in which the Hall response is strongly suppressed. At 1.53 K, tan θH reaches zero near 40 T and thereafter “sticks” to zero up to the maximum field 63 T. 
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