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@ Josephson vortex: direct observation
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Direct observation of Josephson vortex cores

Dimitri Roditchev'?, Christophe Brun’, Lise Serrier-Garcia’, Juan Carlos Cuevas?,
Vagner Henrique Loiola Bessa*, Milorad Vlado Miloevi¢*®, Francois Debontridder’,
Vasily Stolyarov' and Tristan Cren'™
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Direct observation of Josephson vortex cores
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@ Josephson vortex: direct observation
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Direct observation of Josephson vortex cores
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Josephson vortex: direct observation
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Josephson vortex: direct observation
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THE JOURNAL OF

PHYSICAL CHEMISTRY

A JOURNAL OF THE AMERICAN CHENICAL SGCIETY

Superconducting Long-Range Proximity Effect through the
Atomically Flat Interface of a Bi,Te; Topological Insulator

Vasily S. Stolyarov,* Stephane Pons, Sergio Vlaic, Sergey V. Remizov, Dmitriy S. Shapiro,
Christophe Brun, Sergey L. Bozhko, Tristan Cren, Tatiana V. Menshchikova, Evgueni V. Chulkov,
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Scanning Tunneling Microscope
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@ Investigation of the dynamics of Josephson vortices using a

magnetic force microscope
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@ Investigation of the dynamics of Josephson vortices using a

magnetic force microscope
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Related Scanning Methods: SQUID

(a) Scanning SQUID microscopy (b) Measurement
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SQUID-On-Tip Microscopy

Fast magnetic imaging
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E. Zeldov et al. Nature Commun. 8, 85 (2017)




SQUID-On-Tip Microscopy

Thermal imaging
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SQUID-On-Tip Microscopy

Thermal imaging of individual defects

Eli Zeldov
Weizmann Institute
Israel
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E. Zeldov et al.,
Science 358, 1303-1306 (2017)




Investigation of the dynamics of Josephson vortices using a

magnetic force microscope
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Revealing Josephson Vortex Dynamics in Proximity Junctions below
Critical Current

Vasily S. Stolyarov,* Vsevolod Ruzhitskiy, Razmik A. Hovhannisyan, Sergey Grebenchuk,
Andrey G. Shishkin, Olga V. Skryabina, Igor A. Golovchanskiy, Alexander A. Golubov, Nikolay V. Klenov,
Igor 1. Soloviev, Mikhail Yu. Kupriyanov, Alexander Andriyash, and Dimitri Roditchev
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Local Josephson vortex generation and
manipulation with a Magnetic Force Microscope

Viacheslav V. Dremov'?, Sergey Yu. Grebenchuk’, Andrey G. Shishkin ! Denis S. Baranov® 34,

Razmik A. Hovhannisyan® ', Olga V. Skryabina® '3, Nickolay Lebedev', Igor A. Golovchanskiy'>,
Vladimir 1. Chichkov(® 3, Christophe Brun®, Tristan Cren®, Vladimir M. Krasnov® 7, Alexander A. Golubov® '8,
Dimitri Roditchev'#® & Vasily S. Stolyaroy*5101!
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@ Investigation of the dynamics of Josephson vortices using a
magnetic force microscope
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Investigation of the dynamics of Josephson vortices using a
magnetic force microscope
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Investigation of the dynamics of Josephson vortices using a
magnetic force microscope
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| Letter |
Lateral Josephson Junctions as Sensors for Magnetic Microscopy at
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and Vasily S. Stolyarov
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Investigation of the dynamics of Josephson vortices using a
magnetic force microscope

a: topographic AFM image
of the device

b: when the device is field
cooled in a 90 Oe (the tip is
raised by 150 nm).

c: when a field of 90 Oe is
applied to the device in zero
field cooled (the tip is raised
by 70 nm).

d: when no magnetic field is
applied to the in zero field
cooled device (the tip is
raised by 70 nm).
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PHYSICAL REVIEW RESEARCH 2. 023105 (2020)

Observation of interacting Josephson vortex chains by magnetic force microscopy

Sergey Yu. Grebenchuk@,' Razmik A. Hovhannisyan®," Viacheslav V. Dremov . Andrey G. Shishkin®,
Viadimir I. Chichkov,” Alexander A. Golubov,"* Dimitri Roditchev,™' Viadimir M. Krasnov @,

and Vasily S. Stolyarov

e: spatial change in the phase
signal along the line indicated by
the red arrow on the map.

d: each phase drop limits different
Josephson configurations with
vortex numbers n=0, 1, 2.

f: phase change with tip height
when the tip is above the center
of the device. Red arrows and
numbers of vortices n=0, 1, 2 are
the sameasine




@ Investigation of the dynamics of Josephson vortices using a
magnetic force microscope
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@ Investigation of the dynamics of Josephson vortices using a

magnetic force microscope
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b. Drive voltage shift. These images were measured using
constant amplitude phase locked loop (PLL).

c. Resonance curve of cantilever oscillations.
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Investigation of the dynamics of Josephson vortices using a

magnetic force microscope
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Investigation of the dynamics of Josephson vortices using a
magnetic force microscope
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@ Investigation of the dynamics of Josephson vortices using a
magnetic force microscope
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Nanotechnology

Josephson vortex as a logical state
of low-dissipative devices

Part 3: Logical state by SNS
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Implementation of a logical device on a chip
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Implementation of a logical device on a chip
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Implementation of a logical device on a chip
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