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ABSTRACT:

The search for a material platform for topological quantum computation has recently focused
on unconventional superconductors, particularly those that exhibit time reversal symmetry
breaking (TRSB) and thus are capable of hosting novel phenomena, including emergent
Majorana quasiparticles. A natural place to search for chiral superconductors is amon
superconductors in which the pair wavefunction possesses internal degrees of freedom
Where two- (or higher) dimensional representations are allowed, the order parameter may b
composed of more than one component, which can be in phase or out-of-phase with eac
other, hence acquiring an imaginary component that is responsible for the TRS
superconducting state. In some cases, two symmetry-distinct ordering tendencies, instead o
competing, will appear together as parts of a multi-component composite order parameter
While such a scenario may be attributed to i¢%accidentali¢’s near-degeneracy, spe

ific examples may indicate a secondary ordering field that couples to the superconducting
rder parameters in a way that stabilizes the multi-component composite state. Understandin
the emergence of multi-component superconductors is thus a key theoretical and experim
ntal challenge, which bears on the more general understanding of complex condensed m
tter quantum sys

ems. In this talk we will discuss recent data on several unconventional, topolo

ical superconductors where the unique crystal structure, intrinsic magnetism, and/or topolo
ical effects result in a unique superconducting state that exhibits TRSB. The main experim
ntal tool is the Zero-area Sagnac interferometer that we developed in our laboratory for the
past fifteen years and is able to measure polar Kerr effect (PKE) with nanoradians resolu

ion. Besides its exquisite sensitivity, an important feature of this apparatus is the ability to
eject (by symmetry) all reciprocal effects. Starting with UPt3, we show that the onset of PKE
below a temperature T_{Kerr} that coincides with the low temperature B-phase supercond
cting transition temperature T_{c-}~480mK. In contrast, no change in Kerr effect is ob

erved through either the high temperature A-phase superconducting transition at T_{c+}?
50mK. These results indicate that TRS is broken only in the B-phase. We continue our disc

ssion with results on the nearly ferromagnetic compound UTe2, where TRSB was inferre
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from observations of a spontaneous Kerr response in the superconducting state after cool
ng in zero magnetic field, while a finite c-axis magnetic field training was further used to det

rmine the nature of the non-unitary composite order-parameter of this material.



