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Existing Topo SC



Superfluid He3 Sr,RuO,?

| chiral p-wave A(p)=Aq(ps+ipy)

 The original (only) * Triplet SC with broken TRS
realization of Te=1.5K

topological superfluid
* Topological?



Approaches for Engineering
New or Improved TopoSC



Hybrid Films of Tl and s-SC

* Experiments observe
proximity effect

 |nterfacial effect




Pressurizing Bulk Sr,RuO,:
|. Hydrostatic Pressure




Pressurizing Bulk Sr,RuO,:
Il. Uni-axial Strain
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Science 2014 Tc goes up
Not topological 8



Our Approach



Strain Engineering Predictions based on
RG

In Situ ARPES



Phase Space for Strain Engineering in
MBE

Substrate lattice (A)

Samples:
Ba,Ru0,/GdScO,

Ba,Ru0,/TbScO,
Ba,Ru0,/SrTiO,
Sr,Ru0,/SAGT

Isovalent Substitution Film — Substrate Lattice Matching



Two Step Strategy:

1. Explore the Phase Space for Films
2. Refine a Theoretically Guided Target



Fermi Surface Data
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Bulat et al (2014, in preparation)




Lessons from small U/t limit
Two stage RG of the U>0
Hubbard model

Raghu et al. PRB(2010), Raghu et al. PRL(2010)



1: Generate an effective interaction Matrix E=A,
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2: Eigenvalues each run independently

* Most negative eigenvalue at Ay A%°, |
determines channel and T_ 77 P uarar

* Fermiology controls A*°_,, |



Two-Stage RG applied to bulk Sr,RuO,

Raghu et al. PRL(2010)
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» Triplet SC driven by 1D band at finite V

+ Can be chiral but not topological @



Strategy for topological SC:

* Triplet 2D band driven SC with stronger pairing

* Want H (q = ) dominating over
Xy _ Xy _
th(q =Q) or th(q = 2kp)

Mission: Find Goldilock’s Film



Two stage RG Applied to
Film Fermiology



Model

e Parametrize measured FS and LDA results

Etr,.-.,l.’kgr:w] (E) = —2 cos k{fuﬁ — in- COS ;Iﬂ.y{m] — 1

oyl FLL
= —2t'(cos k; + cos k,) — 4t" cos ks cos k

e Start from Hubbard model as the UV limit




SC tendencies for Strained Films

-

-€)- xz,yz singlet
-Ed- xz,yz triplet

-~ xy singlet

Xy triplet

Strain Amount
Y. Hsu et at, (2014, in preparation)




Goldilock’s film

e 2D Hole-FS near van-Hove
singularity

* Nesting is poor

Ba RuO /STO
P 4

* Escapes symmetry prohibition of triplet
pairing for vH point
(Nankishore, Thomale, Chubukov PRB2014)



Patch Parquet RG Starting
from the Effective Theory



4-Patches and Effective Interactions




Parquet RG flow




Competition among Instabilities

S

kishore et al

.0077

Higher Tc Topo SC predicted to be dominant
in Ba2Ru04/STO, with FM subdominant



Summary

 Strained Sr/Ba-RuQ, films: engineer fermiology

* Proximity to vH with poor nesting can lead to
higher Tc topologlcal SC

Strain Amount



