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IBAD Architecture and Texture Quality

@ Two IBAD-MgO templates with different
texture quality
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Sato et al., Sci. Rep. 6, 36828 (2016).
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Possible Grain Boundary Pinning ..\g(IT
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* Higher in-field J_
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Possible grain boundary pinning
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< . Similar behaviour was seen
= . for Co-Ba122/IBAD-MgO
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Purpose of this Study .\\J(IT

ttttttttttttttttttt f Technology

Clarifying pinning behaviour of grain boundary
networks in Fe-based superconductors
by investigating in-field J_ properties
of a T_-enhanced P-doped Ba-122 CC
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Sample Preparation

Pulsed laser deposition ﬂ %

-

Growth temp. : 1200 °C

Substrate: IBAD-MgO on Hastelloy
[SI=eln

Nd:YAG laser
(A =532 nm)

.

Sintered target
BaFe,(As, P,),
(x = 0.35)
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/ Characterisation \
Crystalline quality: XRD

Composition: EPMA

Cu wire

Electrode

Transport: 4-probe

DC field facility@NHMFL
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T. Enhancement ﬂ(IT
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Epitaxial Growth
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K Epitaxial film \

No impurities
* 00/ oriented
* Fourfold symmetry
* No rotated grains
* Sharply out-of-plane

textured

\-\ A¢less than 6. (”9°y

lida et al, Sci. Rep. 10, 39951 (2017).
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Magnetic Field Dependence of J,

Open: B||ab
Closed: B||c

10

High performance P:Ba-122 CC
* Self-field J. @4.2 K over 4 MA/cm?

* Slightly anisotropic (y,;, ~ 1.3 -1.7)
e Superior to MgB, and NbTi
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Pinning Potential and B-T Phase Diagram _\_\J(IT
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*Ghorbani et al., APL 100, 072603 (2012) **Grinenko et al., Sci. Rep. 7, 4589 (2017)
* Pinning potential in expected range for Bal22
* Small vortex liquid region
* H,upto50/60T
 Slightly anisotropic (y,;, ~ 1.3 -1.7)
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E(J) Characteristics
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/— In-field transport —\

Non-Ohmic linear differential (NOLD)
signatureupto 10T
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Power-law behaviour above 12.5T
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Angular Dependence of J, ‘
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Angular Dependence of J, .\ﬂ(IT
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See also: J. Hanisch et al., Sci. Rep. 5, 17363(2015)
14 19.09.2017 Jens Hanisch - Grain boundaries and pinning in a BaFe,(As, P, ), INSTITUTE FOR TECHNICAL PHYSICS

thin film on IBAD-MgO technical substrate SUPERCONDUCTING MATERIALS AND APPLICATIONS



Angular Dependence of J, ﬁ(IT
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Pinning Force Density for B || c
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Planar defects
Line defect arrays

* f, data fall onto the master curve

of GB pinning for H || ¢

lida et al, Sci. Rep. 10, 39951 (2017).

INSTITUTE FOR TECHNICAL PHYSICS
SUPERCONDUCTING MATERIALS AND APPLICATIONS



Summary
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P-doped BaFe,As, coated conductor samples
realized by PLD

T.increased up to 28 K by optimising growth
condition
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Pinning Force Density for B || ab ﬂ(IT

Karlsruhe Institute of Technology

2 2
104 H// ab f :ého-{l_ﬁJ f :gh[l_ﬁj
O 4.2K " 16 5 "4 3
A .
0.81 - = }gi Planar defects Point-like
20K Line defects array pinning

f, follows GB pinning @ 10 and 15 K

{ pinning %
0.2 kb * f, neither follows GB nor point-like-
GB pinning /n/ pinning for h > 2 at 20 K
0'08 ] 2 3 4 5 e 4 K: point like pinning
h=H/H o * Dominant pinning mechanism changes
with T for H||ab
lida et al, Sci. Rep. 10, 39951 (2017).
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MBE-grown P:Bal122/MgO
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