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Exciton Condensation in SiGe Bilayers
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SiGe-based Bilayers SiGe Device Fabrication .F 1- Analysis!’]
Undoped SiGe-based quantum Hall bilayers have been proposed A dual-gated bilayer Si/SiGe device, fabricated using .Sqm_w"(w- Schrodinger-Poisson (SP) simulations were used to reproduce tunneling behavior
as a platform for topological quantum computing(3! by utilizing the standard photolithographic techniques, allows s auntnstson ] through N¢ossoven @Nd the even energy splittings, E,,. When considering the
spontaneous interlayer coherence (SIC) that arises as a independent control of the density in both layers. m“ degeneracies of our system, we can attribute v; to either interlayer effects or valley
signature of indirect exciton condensation and for valley - splitting.
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Bilayer behavior is =% Future Si/Ge devices will be fabricated in-house at UF's Nanoscale Research
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Facility (NRF) in hopes of realizing independent contacts to both layers or to
Ge wells. _ |
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When 2 parallel 2DESs are brought close together, a coherent ~ ETEeeLT 5
many-body state of matter that occurs solely due to Coulomb ) B - Lo Teseme z
interactions at the limit of low interlayer tunneling. Variable Imbalanced ) = :
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Exciton Condensate [3] | | Ty = peti « Signature of exc_:ltpn condensation: v; = 1 and large exata_tlon_ gaps, A.
% 005 010 o - Large valley splitting at low B or spontaneous valley polarization.
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SAsfﬁ AN o stote Key Findings A, ,(n,.,) non-linear evolution for v; = 1,2 ha ricating a SiGe bilayer with indepen en_t contacts to (?t ayer§ will unlock a
; ost of measurements to further study the signatures of SIC: tunneling

Single Layers: Disorder broadening, I' ® 0.327 K and linear coefficient, cg = 0.29 K/T conductance, Coulomb drag, and counterflow measurements.
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