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The compound Sr2RuO4 is widely believed to display chiral p-wave superconductivity below 1.5 K
[1]. Such a state intrinsically breaks time-reversal symmetry, leading to a variety of anomalous
phenomena including the Kerr effect [2] and orbital magnetisation. In the work presented here, the
influence of spin-orbit coupling on the Kerr effect and the orbital magnetisation in the chiral state
is investigated. Calculation of the orbital magnetisation in a periodic lattice presents a challenge as
the circulation operator r v is not well-defined in the Bloch representation. This difficulty has been
overcome in the modern theory for the normal state orbital moment [3]. Here, we show the
extension of this theory to the superconducting state. Two distinct contributions to the orbital
moment were identified (see Figure) and calculated for Sr2RuO4. Results obtained using this novel
formalism suggest that the spin-orbit interaction reduces the on-site orbital moment in the unit
cell. Itinerant contributions to the orbital magnetisation of a superconductor are calculated for the
first time. The results suggest that the magnitude of the elusive edge current in Sr2RuO4 is below
the experimental resolution.
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