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Type of pins:  ~ 2 nm

 Intrinsic pinning: CuO2-planes

 Structural defects: 

• Point defects

• Y248 intergrowhts

•Dislocations

• twin boundaries,....

YBCO material
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Pinning centers are nanosized defects

 The magnetic field penetrate in the 

YBCO film generating VORTICES
Vortex motion produces
dissipation of energy  

Flux pinning in type II superconductors such as YBa2Cu3O7

STEM imaging

HAADF: Brightness is proportional

to Z
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A. Llordes et al., Nature Materials 11, (2012

R. Guzman et al. Appl. Phys. Lett. 102, 081906 (2013)

Y124 highly desirable:

 Critical current density

 Pinning properties
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J. Gazquez et al. “Emerging Diluted Ferromagnetism in High- Tc Superconductors Driven by Point Defect Clusters”

Adv. Sci. 2016, 3, 1500295

Probing point defects

2VO
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Annular Bright Field Imaging
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Annular Bright Field Imaging

HAADF 1/ABFABF

Cu
O

✦O vacancies in the BaO plane!!

✦ They always present a periodical 

although uneven distribution
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Stability of different VO

Defect
Formation energy at 0 K (eV)

Expt. volume Volume relaxed

VO(Cu) 1.11 0.92

VO(Ba) 1.13 0.98

VO(3) 1.62 1.51

VO(4) 1.59 1.51

O(Cu)

Cu(2)

O(Ba)

O(3)

O(4)

Y

Ba

YBa2Cu3O7

by Rohan Mishra (Washington University in St. Louis)
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The energy needed to introduce

VO at the BaO and CuO planes is

almost the same

Cu(1)



Quantification is possible
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Ba-O (1)

Ba-O (2)

Ba-O (1)

Ba-O (2)
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These unforessen distortions appear only close to the Y124 intergrowths



Quantification is possible
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Yet Another Surprise !

Cu^O=165°

Cu^O~180° ∆z

Cu^O
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Physical properties are strongly

influenced by these parameters



Y248 intergrowth is the most common defect in

YBCO material (APCs)

O decorated Cu vacancies are always present

within these Y248 intergrowths

New and unforeseen distortions within the

YBCO unit cell are observed near the

intergrowths

 These observed distortions can be precisely

quantified by using aberration-corrected STEM

 The physical properties of the YBCO crystal

might be strongly influenced by these distorted

parameters
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Thank you for your attention!

ConsoliderConsolider


