
Enhanced superconducting transition temperature 
due to tetragonal domains in δ-doped SrTiO3
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Our scanning SQUIDs

Domains in SrTiO3 a�ect electronic 
properties in heterostructures

Stripes of enhanced Tc along crystal axes
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Here we study delta-doped SrTiO3.
 •  Grown by pulsed laser deposition
 •  2D conductivity and superconductivity

SrTiO3 substrate

100 nm pure SrTiO3 
5.5 nm SrTiO3 with 1at.% Nb

Kozuka et al., Nature 463 (2009); Kim et al., PRB 86 (2012)

Strontium titanate undergoes a structural phase transition at 
105 K from a cubic to a tetragonal unit cell. Domains of different 
tetragonal orientations can form as a result. 

The domains lead to regions of enhanced conductivity at the 
interface of LaAlO3/SrTiO3.
 Kalisky, Spanton, Noad et al., Nature Mater. 12 (2013)

They are also associated with variations in the surface 
potential of LaAlO3/SrTiO3.
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Honig et al., Nature Mater. 12 (2013)

All susceptometry images in this panel were taken at 300 mK.
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100 nm pure SrTiO3 
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This image was taken in a 
second cooldown. 

Stripe-like regions oriented along [100]p and [010]p remain superconducting while 
other regions have gone normal. 
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Similar features at many locations
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Temperature dependence

The relative amplitude of the response near Tc is larger than at the lowest 
temperatures.
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Temperature dependence at selected points in another scan area. 

Future workSome possible origins
Scanning SQUID
 •  Vary the dimensionality by measuring a 1 at.% Nb 3D-doped sample
 •  Vary the Fermi surface by measuring a 0.2 at.% Nb δ-doped sample

X-ray microdiffraction
 •  Map domains with sub-micron spatial resolution
 •  May be possible to map out strain fields

•  Difference in electric field environment due to orientation of c axis
•  Polarized or ferroelectric domain walls attracting more carriers than average
•  Variation in density of states
•  Modified phonon spectrum
•  Changes in interband coupling
•  Strain tuning any of the above

Not known:  are the stripes at domain boundaries 
or within certain orientations of domains?


