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Introduction
• Sr2RuO4 is extremely sensitive to disorder such 

as impurities and ruthenium vacancies

Results
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Conclusions
• Phase-pure Sr2RuO4 thin films were 

successfully grown epitaxially on NdGaO3 (110) 
substrates by Molecular-Beam Epitaxy

• The sample grown with a 2Ru/Sr ratio of 2.1 
showed enhanced transport properties with the 
highest Tc ever reported in this material

• We plan to study the magnetic structure of 
Sr2RuO4 by Mu ion scattering experiments

• We aim to minimize the thickness of the 
Sr2RuO4 film with the optimized flux ratio 
2Ru/Sr of 2.1
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• Purity of Sr2RuO4
affects 
superconductivity

• Intergrowth of 
Ruddlesden-Popper 
pervoskites should 
be avoided 

• Ruthenium vacancies 
can also suppress 
superconductivity

• Vary the cation flux 
ratio to optimize the 
superconductivity in 
Sr2RuO4 thin films

• XRD patterns and rocking curves show 
higher crystallinity in the sample grown with 
a 2Ru/Sr flux ratio of 1.7

• XRD patterns show phase-pure growth

• Out-of-plane spacing of 12.769 Å, which is 
greater than the bulk value of 12.746 Å

• Transport phenomena show enhancement with increased ruthenium flux
• Tcmid as high as 2.05 K and RRR of 93 obtained from the sample grown with a 2Ru/Sr flux ratio of 2.1
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Figure 2. (a) shows resistivity vs. temperature for all three films. Black line indicates the sample grown with 2Ru/Sr flux ratio of 1.7, blue for 1.9, 
and red for 2.1. (b) presents residual resistivity ratio (RRR), and (c) exhibits magnetoresistance of the samples with critical magnetic field value. 
Same color coding as (a) applies on (b) and (c). 

Figure 1. (a)-(c) show XRD pattern of Sr2RuO4 films 
grown with 2Ru/Sr flux ratios of 1.7, 1.9, and 2.1, 
respectively. (d)-(f) present the XRD pattern near 
(006) peak for closer look. (g) plots rocking curves 
at (006) peak with FWHM values tabulated below.
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Experimental
• Growth conditions were set by the 

thermodynamics of MBE (TOMBE) diagram at 
a substrate temperature of 940˚C and ozone 
pressure of 6×10-7 Torr

• NdGaO3 (110) substrate induces compressive 
strain for enhanced superconductivity


