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QOutline:

» Objective

Use of surface modified target approach to enhance the critical
current density and also to control the anisotropic behavior of the |-

» The details of surface modified approach

The methodology employed and the expected microstructure and
other transport properties

» Results and discussion

Understanding the mechanism for control of - anisotropy in YBCO
films using existing theoretical model/s.

» Conclusion and future plan
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PLD Schematics
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The area percentage was calculated by the relative
ablation area from YBCO and Y211 portions
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Microstructure
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Angular dependenceof [ @77 K:1Tand 3T
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> The enhancement of ] in all the YBCO+Y211 composite samples is uniform over a
broad angular range. However, at 77 K, 1 T; in YBCO+Y211C samples, there is a dip

near the ab-plane and the ab-peak is also shortened.

> At 77 K, 3 T YBCO+Y211 samples exhibits systematic enhancement with respect to
the Y211 nanoparticles density in the samples.
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Angular dependence of [ @65 K:1T,3Tand5T
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Significance of the size of a defect
which pins a vortex core:

(

(a)shows an unpinned vortex core for
H, lic-axis, while (b) illustrates the
shrinkage of a vortex core with 6.

£(0) = \/(cosze + y~2sin? 0)

(

(c) and (d) show the change in the
pinning energy From E, x &,ry to
§2,(0)ry due to the interaction of a
large defect (radius > §,;,) with the
vortex core in each case.

(

(e) and (f) illustrate the constant pinning
energy (E, « r3) when a small defect
pins the vortex core.

V. Mishev et al SuST 28 (2015) 102001
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Variation of pinning potential due to 3-D and 2-D defects -
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Conclusions:

> YBCO films incorporating 3-D APCs are prepared by surface modified target
approach.

» F,,... and B, values are found to depend systematically on the concentration of
hybrid APCs in the YBCO thin films

> Angular dependence of J. shows systematic variation with respect to the APC
concentration in the YBCO+Y211 films.

> Angular variation of J- in YBCO+Y211 films were analyzed qualitatively in terms

of pinning energy using standard theoretical models and the role of spherical and
planar defect were explained.

Future plan:

> Different RE211 nanoinclusions will be attempted to see its effect on the angular
dependent - behaviour.

» Further low temperature studies will be carried out in detail to understand the
angular dependent J- behavior at lower temperatures.
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