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Scanning Probe Microscopes for extreme Environments

MFM vortex imaging on cuprates and iron pnictides
inside the Quantum Design PPMS®

In this application note, attocube’s ultra-compact Magnetic Force Mi-

croscope attoMFM Ixs was used inside the QD PPMS® to image vortices in
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vortex imaging has become a crucial tool providing information about
various parameters of a superconductor, such as its coherence length 3
and magnetic penetration depth & . In contrast to earlier experiments,
however, vortex imaging is these days mainly accomplished with scan-
ning probe microscopes such as the Magnetic Force Microscope (MFM)
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resolution and coping with much smaller sample sizes.

In the experiment shown here, a cuprate and an iron-pnictide sample
have been investigated using attocube’s Magnetic Force Microscope
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in a quasi hexagonal lattice. This is demonstrated in Fig. 1 which has
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In a second set of measurements, the iron pnictide compound
Ba, K Fe,As,wasinvestigated. In contrast to Bi-2212, this sample shows
astrongly disordered vortex lattice, see Fig. 2. Similar results have been
observed on the sister compound BaFe, ,Co, ,As, by Scanning Tunneling
Spectroscopy®. From the latter experiment it has also been concluded
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denied by the presented MFM data as no surface defects (with a size
equal or larger the pixel size) are present. Compared to the results ob-
imizap {z jtq P+ my ok t{eqq jtq qmwg- uszmx iz jtq 1-{z
pnictide indicates a slightly larger magnetic penetration depth. This
indication is also supported by the smaller apparent size of the vortices
in the iron pnictide, corresponding to a larger value of the Ginzburg-
Landau parameter . = & /3 and consequently a larger &, even when
assuming a similar coherence length. Current measurements seem to
indicate, however, that 3 is larger in the iron pnictides compared to op-
timum doped Bi2212, which would even emphasize this trend.

In summary, it can be stated that the attoMFM Ixs has proven to be per-
fectly suited for in-depth investigation of magnetic properties of super-
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Figure 1: Hexagonal vortex lattice in optimum doped Bi-2212
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RELATED PRODUCTS

high precision, piezo elec-
tric inertial positioner for
large loads

ASC500 SPM controller

attoMFM Ixs highly stable cantilever
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