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𝐼c = 𝐽c ∙ 𝑡𝑅𝐸BCO𝐽E =
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𝑡total
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Ways to increase JE

www.superpower-inc.com/content/2g-hts-wire

Engineering

current density:
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In a perfect world: Reality!
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P. Pahlke, IEEE-TAS 25 (3), 6603804, 2015

• t > 2 µm: misoriented grains

 “dead layer“ (no current)

pure YBCO

1 µm

5 mol% BaHfO3

5 mol% Ba2Y(Nb/Ta)O6

NiW tape

surface
Pure YBCO

+ 5% BHO

+ 5% BYNTO

Pure YBCO (on ABAD-YSZ tape) Doped YBCO (t = 1.7 µm)

misoriented

grain

Y2O3

pores M. Sieger, IEEE-TAS 25 (3), 6602604, 2015

M. Sieger, IEEE-TAS 26 (3), 7500305, 2016

Jc by scanning Hall probe 

microscopy (SHPM)

Secondary phase enhancement
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• Up to 90.000 laser pulses (8.3 µm)

• Growth rate ~ 1.2 nm/s (10 Hz)

• Substrate temperature:

810 °C (ABAD) / 830 °C (RABiTS)

(+10 K / 10.000 laser pulses)

Tapes

• CeO2 / La2Zr2O7 / RABiTS-Ni+5 at% W

• CeO2 / ABAD-YSZ / Stainless steel

Dopants (mixed targets)

• BaHfO3: 6 mol% (2.6 vol%)

• Ba2Y(Nb0.5Ta0.5)O6: 5 mol% (4.7 vol%)

Pulsed laser deposition
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1.7 µm 3.8 µm 5.0 µm

Thickness (µm) 1.7 3.8 5.0

BHO:YBCO on ABAD-YSZ

Thickness (µm) 1.7 3.8 5.0

Tc,90 (K) 87.1 88.1 87.2

Jc
mean (MA/cm²) 0.5 0.7 0.8
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1.6 µm 4.5 µm

Thickness (µm) 1.6 3.1 4.5

BHO:YBCO on RABiTS-Ni5W

3.1 µm
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Thickness (µm) 1.6 3.1 4.5

Tc,90 (K) 89.7 90.2 90.1

Jc
mean (MA/cm²) 1.1 0.6 0.7
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𝐼c = 𝐽c ∙ 𝑡 = 300
A

cm −w

𝐼c = 𝐽c ∙ 𝑡 = 390
A

cm − w

5.0 µm

4.5 µm

BHO:YBCO

M. Sieger, IEEE-TAS, submitted
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BHO:YBCO

≈1.6 µm
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Ni-W oxides
Ni-W tape

BHO:YBCO

≈4.5 µm

LZO/CeO2

BHO:YBCO on RABiTS-Ni5W

M. Sieger, IEEE-TAS, submitted
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Hall

5 µm

1.2 µm 3.9 µm 6.1 µm 8.3 µm

BYNTO:YBCO on ABAD-YSZ
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1.2 µm

Thickness (µm) 1.2 3.9 6.1 8.3

Tc,90 (K) 88.1 88.8 86.7 86.1

Jc
mean (MA/cm²) 0.8 0.6 0.2 -

1.2 µm

3.9 µm

6.1 µm

BYNTO:YBCO on ABAD-YSZ
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Aim: Increase 𝐼c = 𝐽c ∙ 𝑡 by YBCO layer thickness t

Thank you for your attention!

1.6 µm 3.1 µm 5.0 µm

8.3 µm

Results – BYNTO: highly misoriented

structure t > 5 µm

Results – BHO: high Jc level up to 5 µm

Ic ≈ 390 A/cm-width (5 µm BHO:YBCO/ABAD-YSZ)

Ic ≈ 300 A/cm-width (5 µm BHO:YBCO/RABiTS-Ni-5 at% W)

Method: BHO and BYNTO enhance YBCO microstructure

Low surface roughness, porosity, number of misoriented

grains I c

HTS layer thickness

𝐼c = 𝐽c ∙ 𝑡

pure YBCO

1 µm

5 mol% BHO 5 mol% BYNTO

NiW tape

surface

Summary


