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Tunable interfacial properties in Fe3O4 thin films/ SiO2

nanospheres
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SrTiO3 Substrate and Magnetite
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Terminated SrTiO3: TiO2

M.H. Hamed, PhD Thesis
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Terminated SrTiO3: SrO

By growing one 

monolayer by MBE

@250C

SrO terminated STO

TiO2-SrTiO2 (100) SrO (100)

d=1.7nm



Page 6

Experimental Details
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Isolated vs. interconnected caps of Fe3O4 thin film on SiO2 nanosphere

Tuning interface by curvature
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Isolated vs. interconnected caps of Fe3O4 thin film on SiO2 nanosphere

Tuning interface by curvature
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Isolated caps of 30nm Fe3O4 on 200nm SiO2
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Isolated vs. interconnected caps of Fe3O4 thin film on SiO2 nanosphere

Tuning interface by curvature
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Isolated vs. interconnected caps of Fe3O4 thin film on SiO2 nanosphere: SQUID

Tuning interface by curvature
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Isolated caps of 30nm Fe3O4 thin film on 200nm SiO2 nanosphere: SQUID

Tuning interface by curvature
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Isolated caps of 30nm Fe3O4 thin film on 200nm SiO2 nanosphere

Tuning interface by curvature
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Isolated caps of 30nm Fe3O4 thin film on 200nm SiO2 nanosphere

Tuning interface by curvature

Magnetic lateral distribution: GISANS

Alexsnder Backs and Annika Stellhorn
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Isolated caps of 30nm Fe3O4 thin film on 200nm SiO2 nanosphere

Tuning interface by curvature
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Isolated caps of 30nm Fe3O4 thin film on 200nm SiO2 nanosphere

Tuning interface by curvature
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Magnetic depth resolved: PNR
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Isolated caps of 30nm Fe3O4 thin film on 200nm SiO2 nanosphere

Tuning interface by curvature

Magnetic depth resolved: PNR
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SUMMARY
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• One monolayer of SrO
by MBE.

• Tune the interface of 
Fe3O4 thin films and 

nanodots.

• Fe3O4 magnetism follow 

the curvature of the SiO2

spheres.

• Redox interactions at the 

interfaces between the thin 

film and nanospheres.
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Outlook

Adv. Funct. Mater. 2017, 27, 1701265

New J. Phys. 16 (2014) 053002

Scheduled PEEM 25-31 March

Spin Structure: Photoemission electron microscopy (PEEM)
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