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Motivations: Superconducting Properties
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Motivations: Superconducting Properties
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Motivations: Superconducting Properties
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Motivations: Superconducting Properties
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Growth-controlled defect engineering

Collective pinning energy
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Irradiation-induced defect engineering
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Characteristics of Irradiated EuBa,Cu;0,
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Characteristics of Irradiated EuBa,Cu;0,
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Characteristics of Irradiated EuBa,Cu;0,
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Xe?* irradiation induces continuous columnar defects approximately 5~7 nm in size.
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Characteristics of Irradiated EuBa,Cu;0- 5
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Characteristics of Irradiated EuBa,Cu;0- 5

J. from IV measurements
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Characteristics of Irradiated EuBa,Cu;0- 5
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Vortex pinning mechanisms
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Vortex pinning mechanisms

-
o

d is the distance between defects

2.0 .
po —#1-5x101 At low field region H<<H,_
1.84 ! i —H1-2x11"
_30 e Jo /B(p Single vortex model X
Ee
5 I
g 1.4- i At high field region H>>H,, In the low-field region, the reduction in J,
Z - ! and superconducting volume caused by
1.24 Je % By, irradiation may lead to the breakdown of
' i the single-vortex pinning model.
1.0 ' ——
0 1 2 3 4 5 6
H(T)
2.0 ——
P ——100 MeV
1.8- - | — 150 MeV H _
~7 P ' 200 MeV eavy-ions . ..
s 16 f11 d=(¢o/Bo) > 000
N P A c-axis l l l
= 14 Pl
£ P , REBCO
S 121 N By = ¢o/d thin films
i i substrate

<
o0



IEEE-CSC, ESAS and CSSJ SUPERCONDUCTIVITY NEWS FORUM (global edition), Issue No. 60, Sept. 2025. Presentation given at IREF 2025, Gallipoli, Italy, June 2025.

Characteristics of Irradiated EuBa,Cu;0,
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Characteristics of Irradiated EuBa,Cu;0,
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Characteristics of Irradiated EuBa,Cu;0,
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Conclusions

¢ Xe?* irradiation serves as an effective method to tailor superconducting
performance across a broad range by systematically varying the fluence.

** The enhanced mechanism can be well understood in terms of the matching field
effect, although in the low-field region, the single-vortex model fails to accurately
describe the behavior, likely due to irradiation-induced reductions in the
depairing current density (Jd) and the effective superconducting volume.

¢ Further increasing the irradiation fluence to 10" ions/cm? results in a
marked suppression of superconductivity, which is mainly attributed to
oxygen disordering within the CuO chains.
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