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Recent advances in experiment and theory suggest that superfluid 3He under planar confinement may form
a pair-density wave (PDW) whereby superfluid and crystalline orders coexist. While a natural candidate for
this phase is a unidirectional stripe phase predicted by Vorontsov and Sauls in 2007, recent nuclear magnetic
resonance measurements of the superfluid order parameter rather suggest a two-dimensional PDWwith non-
collinear wavevectors, of possibly square or hexagonal symmetry. In this work, we present a general mech-
anism by which a PDW with the symmetry of a triangular lattice can be stabilized, based on a superfluid
generalization of Landau’s theory of the liquid-solid transition. A soft-mode instability at finite wavevector
within the translationally invariant planar-distorted B phase triggers a transition from uniform superfluid to
PDW that is first order due to a cubic term generally present in the PDW free-energy functional. This cubic
term also lifts the degeneracy of possible PDW states in favor of those for which wavevectors add to zero in
triangles, which in two dimensions uniquely selects the triangular lattice.

*P.S.Y. was supported by the Alberta Innovates Graduate Student Scholarship Program. R.B. was supported
by Département de physique, Université de Montréal. J.M. was supported by NSERC Discovery Grants Nos.
RGPIN-2014-4608, RGPIN-2020-06999, RGPAS-2020-00064; the CRC Program; CIFAR; a Government of Al-
berta MIF Grant; a Tri-Agency NFRF Grant (Exploration Stream); and the PIMS CRG program.

Primary author: Mr SENARATH YAPA, Pramodh (University of Alberta)

Co-authors: MACIEJKO, Joseph (University of Alberta); Dr BOYACK, Rufus (Université de Montréal)

Presenter: Mr SENARATH YAPA, Pramodh (University of Alberta)

Session Classification: DCMMP Poster Session & Student Poster Competition (8) | Session d’affiches
DPMCM et concours d’affiches étudiantes (8)

Track Classification: Technical Sessions / Sessions techniques: Condensed Matter and Materials
Physics / Physique de la matière condensée et matériaux (DCMMP-DPMCM)


