Enhanced superconducting transition temperature
due to tetragonal domains in o-doped SrTiO;

Scanning SQUID: Hilary Noad'-3, Katja Nowack3, Eric Spanton3, John Kirtley2, Kathryn Moler1:2:3
Materials growth: Hisashi Inoue3, Minu Kim3, Chris Bell3, Yasuyuki Hikita3, Harold Hwang 13

'Department of Applied Physics, Stanford University; ZCenter for Probing the Nanoscale , Stanford University; 3Stanford Institute for Materials and Energy Sciences, SLAC

Domains in SrTiO3 affect electronic Stripes of enhanced T along crystal axes Temperature dependence
properties in heterostructures

Strontium titanate undergoes a structural phase transition at 300 mK 330 mK
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The domains lead to regions of enhanced conductivity at the

interface of LaAlO3/SrTiOs3. 0]
Kalisky, Spanton, Noad et al., Nature Mater. 12 (2013) 0

_o3 Thisimage was takenin a
second cooldown.

B/A - D/A

They are also associated with variations in the surface L Syt , , 4l 9 , e " .
potential of LaAlO3/SITiOs. [100] pEE tripe-li ? regions oriented along [1 OO]p and [01 O]p remain superconducting while I° o
Honig et al., Nature Mater. 12 (2013) Span: 2.9 x 1074 other regions have gone normal. —0.4%;
08T
100 nm pure SITiO, Here we study delta-doped SrTiO3. -1.25
. . 0 ST o o ) '9*
Qewn by pulsed aser CEPSIEEEE. Similar features at many locations S

. - » 2D conductivity and superconductivity - = - e =]
SrTiO5 substrate _ 2 29 B i S 0 20 40 60
Kozuka et al., Nature 463 (2009); Kim et al., PRB 86 (2012)

Distance along linecut
All susceptometry images in this panel were taken at 300 mK. _15—1_05j0_ O /A in pm
] The relative amplitude of the response nearT_is larger than at the lowest
Our scanning SQUIDs temperatures,
i Temperature dependence at selected points in another scan area.
Flux sensitivity of 2.5 ud,/Hz'? - 2um == |
at 10 Hz . 0.04F A :
——  Cantilever
0} - 1o
0.5 4
-05 o
: ~0.04 3
SQUID chip l y =
-1 2
~0.08 3
SQUID -1.5 | 3
' [010] ~0.12
pickup loop i e i 40 um "‘
P/ [100] O /A | - 0 100 200 300 200"
Temperature (mK)
Magnetometry Susceptometry
Measure IFC Measure o o o
,/ p Some possible origins Future work
CI)=J- B-da ad
\ . . dIFC
threading pickup .
loop . Difference in electric field environment due to orientation of c axis Scanning SQUID
10 um 10 um - Polarized or ferroelectric domain walls attracting more carriers than average - Vary the dimensionality by measuring a 1 at.% Nb 3D-doped sample
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- Modified phonon spectrum Not known: are the stripes at domain boundaries X-ray microdiffraction
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- May be possible to map out strain fields




