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            Abstract
Magnetoresistance is the change in a materialâ€™s electrical resistance in response to an applied magnetic field. Materials with large magnetoresistance have found use as magnetic sensors1, in magnetic memory2, and in hard drives3 at room temperature, and their rarity has motivated many fundamental studies in materials physics at low temperatures4. Here we report the observation of an extremely large positive magnetoresistance at low temperatures in the non-magnetic layered transition-metal dichalcogenide WTe2: 452,700 per cent at 4.5 kelvins in a magnetic field of 14.7 teslas, and 13 million per cent at 0.53 kelvins in a magnetic field of 60 teslas. In contrast with other materials, there is no saturation of the magnetoresistance value even at very high applied fields. Determination of the origin and consequences of this effect, and the fabrication of thin films, nanostructures and devices based on the extremely large positive magnetoresistance of WTe2, will represent a significant new direction in the study of magnetoresistivity.
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                    Figure 1: Structural considerations.[image: ]


Figure 2: The temperature and field dependence of the XMR in WTe2, for I parallel to a and H parallel to c.[image: ]


Figure 3: Field and angular dependence of the XMR in WTe2.[image: ]


Figure 4: The electronic structure of WTe2, calculated including spin orbit coupling.[image: ]
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Extended Data Figure 1 Simulation of the resonance criterion for non-saturating MR in semimetals.
The MR is sharply peaked at a ratio of holes to electrons of 1:1, even when their mobilities are not equal, and the MR continues to increase to high applied fields with no saturation.
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Titanic magnetoresistance in WTe2
Apply a magnetic field to a magnetoresistive material and its electrical resistance changes â€” a technologically useful phenomenon that is harnessed, for example, in the data-reading sensors of hard drives. Mazhar Ali and colleagues have now identified a material (tungsten ditelluride or WTe2) in which the magnetoresistance effect is unusually large: the electrical resistance can be changed by more than 13 million per cent. Its remarkable magnetoresitance is evident at very high magnetic fields and at extremely low temperatures, so practical applications are not yet in prospect. But this finding suggests new directions in the study of magnetoresistivity that could ultimately lead to new uses of this effect.
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