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Structural Properties

• Growth of high quality thin films by pulsed laser deposition (PLD)

• Monitoring by reflection high energy electron diffraction (RHEED)

• Epitaxial growth on a SrTiO3 (STO) substrate
 SrRuO3 (SRO): alternating layers of Sr2+O2- and 
 Ru4+(O2-)2 → non-polar

• LaAlO3 (LAO): alternating layers of La3+O2- and 
 Al3+ (O2-)2 → polar

→ possible electronic reconstruction → 2D charge pinning at the 
interface of ferromagnetic, metallic SRO and LAO [1,2]
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Topological Phase Transition

Caviglia group [1]: 
Topological phase transition of 
SRO band structure depending on 
film thickness 
→ sign change of AHE ρ𝑥𝑦
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• c-axis lattice parameter: aSRO ≈ 4 ሶ𝐀

• Good crystalline quality 
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• SRO usually SrO-terminated [2]

• Capping with LAO: SrO desorbs [1] 
→ RuO2 termination

• B-cation intermixing at SRO/STO 
(from fitting of cross sections) 

Summary

• Insulating but polar LAO-capping pushes SRO (deeper) into the 
metallic regime thereby modifying the electronic ruthenium states

• Strong evidence for electronic reconstruction induced by the LAO-
capping, accompanied by a topological phase transition as function 
of SRO thickness
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Perovskite structure: ABO3
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• Theory in [1] : AHE of intrinsic origin 
→ non-zero Berry curvature

• Temperature-:dependent sign-
change in close proximity to the 
magnetic phase transition

• Change of slope indicates change of 
carrier type

• Inverted AHE for LAO(4)/SRO(6) 
compared to LAO(4)/SRO(10) →  
change of film thickness induces 
topological phase transition

Photoemission Study

• Double peak structure can be 
understood in terms of correlated 
electrons

• Screened feature (s) indicates 
metallicity

→ Capping influences Ru 3d states

Transport Measurements

• SRO undergoes thickness dependent metal-insulator transition [3] 

• For 6 uc and 10 uc SRO: ≥ 4uc LAO capping drives SRO films metallic
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