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Supplementary Figure 1: Simulated Ic(H) patterns for a long junction L/λJ = 10 without MFM tip (blue symbols) and with
a static tip at the left edge of the junction x = 0.1 λJ , y = z = 0 (red symbols). It is seen that the tip field shifts and distorts
the Ic(H) pattern.
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Supplementary Figure 2: Information about Supplementary Movie files 1-3 with numerical simulations of vortex dynamics.
Top panel: spatial distribution of supercurrent density sin(ϕ), middle panel: generated voltage, bottom panel: magnetic field.
The frame is taken from the Supplementary Movie 1 and clearly indicates penetration of a Josephson vortex from the left side
of the junction, where the tip is located.
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Supplementary Figure 3: MFM maps acquired at different distances (lifts) between the tip and the device (T = 4.3 K, Hext =
0, Iext = 0). The numbers indicate the lifts starting from Nb surface.

Supplementary Figure 4: MFM maps acquired at different values of an externally applied magnetic field (T = 4.3 K, Iext = 0,
fixed lift). The external magnetic field adds to the field of the tip and induces more Josephson vortices in the device.
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Supplementary Figure 5: MFM maps acquired at different temperatures (Hext = 0, Iext = 0, fixed lift). The main effect is an
expansion of rings/arcs as the temperature is increased.

Supplementary Figure 6: MFM-maps of frequency shift a and excitation voltage shift b. These images were measured with
phase locked loop (PLL) with constant amplitude. c - resonance curve of the cantilever’s oscillations.


