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Abstract : In this contribution, the Transmission-Kikuchi Diffraction (TKD, or sometimes called t-EBSD) is applied to bulk,
melt-grown  YBa₂Cu₃O₇  (YBCO)  superconductors  prepared  by  the  MTMG (melt-textured  melt-grown)  technique  and  the
infiltration growth (IG) technique. TEM slices required for the analysis were prepared by means of Focused Ion-Beam (FIB)
milling  using  mechanically  polished  sample  surfaces,  which  enable  a  proper  selection  of  the  interesting  regions  for
investigations. The required optical transparency was reached by an additional polishing step of the resulting surfaces using
FIB-Ga-ion and Ar-ion milling. The improved spatial resolution of TKD enabled the investigation of the tiny YBa₂Cu₃O₅ (Y-211)
particles having a diameter of about 50-100 nm embedded within the YBCO matrix and of other added secondary phase
particles. With the TKD technique, the microstructural properties of the YBCO matrix are studied in detail. It is observed that
the matrix shows the effects of stress/strain, depending on the size and distribution of the embedded particles, which are
important for providing additional flux pinning centers in such superconducting bulk samples. Using the Kernel Average
Misorientation (KAM) maps, the strain induced in the superconducting matrix around the particles, which increases the flux
pinning effectivity, can be clearly revealed. This type of analysis of the EBSD/TKD data is, therefore, also important for other
material systems, where nanoparticles are embedded in a matrix.
Keywords : transmission Kikuchi diffraction, EBSD, TKD, embedded particles, superconductors YBa₂Cu₃O₇
Conference Title : ICLTPS 2020 : International Conference on Low Temperature Physics and Superconductivity
Conference Location : Tokyo, Japan
Conference Dates : June 11-12, 2020

World Academy of Science, Engineering and Technology
International Journal of Physical and Mathematical Sciences

Vol:14, No:06, 2020

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 P
hy

si
ca

l a
nd

 M
at

he
m

at
ic

al
 S

ci
en

ce
s 

Vo
l:1

4,
 N

o:
06

, 2
02

0 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/1

23
86

9.
pd

f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 14(06) 2020 1

https://publications.waset.org/abstracts/123869.pdf

