Ultrahigh supercurrent density in a two-dimensional topological material
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Since the discovery of superconductivity by Heike Kamerlingh Onnes in 1911,
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all two-dimensional superconductors reported to date. It was also discovered that i s M LioH (T) o (deg) indicates the Pauli limit.
1T-WS, features a strongly anisotropic superconducting state that is not only ‘
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anisotropic with regard to in-plane and out-of-plane orientation of the magnetic | 4 E m 8.4nm 17-Mos, 20m 1T-WsS, A ‘C’L'jrrce‘r’]':“’da;fs‘;{i‘egf :r:i]tci;";
field, but also within the two dimensional plane. To measure these anisotropies, [ W 7nm 3R-TaSe, 6nm 1T-WS. % 1T-WS, (high-lighted by
the sample was rotated around different two axes with respect to the applied field 10°E W 6.5nm T, MoTe, zv 1T"WS, @8T blue box) and other
direction. The maximum in-plane critical field was found to approach 30T, which |~ [ m0.7nmTBG - representative 2D super-
violates the Pauli paramagnetic limit by a factor of two, signaling the presence of | § 1 05' W 6nm 2H-NbS, conductors,  such  as
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Even under an 8T in-plane magnetic field, the J, of 1T-WS, is large (7MA/cm?). 105E m 1 8nm o1 Nbs"; - sbssn @107 metal  dichalcogenides.
By comparison, critical current densities of commercial magnet building materials E 2 . Nb-Ti and Nb;Sn (used in

] . . 5 . ) F B 1.6nm gated Nb-Ti @10T building superconducting
are much smaller: Nb-Ti alloy is 0.1MA/cm? at 10T and Nb;Sn is 0.5MA/cm? at E MosS, A= magnets) are included in
10T. The large J, at zero and finite magnetic fields makes 1T-WS,a candidate for ot B /e e Tiure for reference.
future study on building next-generation superconducting magnets. 2 4 6 8 18 36

Facilities and instrumentation used: 41 Tesla Resistive Magnets (Cell 6). T; (K)
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