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Bi1,Sr,CaCu,0Og, 5 Crystal structure
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Bi1,Sr,CaCu,Og, 5 electrical properties
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Josephson junctions
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1JJ applications
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Sample fabrication process

Growth of Bi-2212 whiskers
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|IJJ device realization
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Device nano-XRF characterization

ID22, ESRF, Grenoble. Nanoprobe: 117 (v) x 116 (h) nm?
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O doping modification by SR
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Irradiation effects
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X-ray nanopatterning

M. Truccato, A. Agostino, E.
Borfecchia, L. Mino et al.,
Nano Lett. 16, 1669 (2016)
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In situ monitoring of nanopatterning process
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Electrical effects
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Nano-XRD
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Micro-XRD @ ID13 ESRF beamline
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Micro-XRD @ ID13 ESRF beamline
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Beam heating effect?

i A. Pagliero, L. Mino et
[ FEM model for beam heating ] al., Nano Lett. 14, 1583
(2014)
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Preliminary investigation of the mechanism



Effect of the synchrotron time structure
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Photoelectrons effect?

Monte Carlo simulation using MCNP
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Photoelectrons effect?

McKinley-Feshbach cross section for atom displacement by electrons:
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Patterning techniqgues comparison
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Conclusions and perspectives

» X-ray nano-beams can be employed not only to characterize, but also to modify
materials in a controlled way

» Local changes in Bi-2212 structure and resistivity can be monitored in situ
» 1JJ devices have been produced by X-ray nanopatterning
» Preliminary investigation of the heat and photoelectrons role

» In principle, this idea could be extended to other oxides
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Conclusions and perspectives

synchrotron
based x-ray
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