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The size of magnetic core: 2§, ~ 1-2 nm Defect types as flux pinning centers in REBCO film:
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Intrinsic defects

Magnetic transport anisotropy: = .+ | oD point-like H‘ 2D columnar | 2D stacking

| defects grain boundaries - faults
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Defects of different dimensions can improve the

in-field performance of REBCO
temperature and magnetic field ranges.

defects

D. X. Huang* and Y. Sasaki, et al. Phys. Rev. B. vol.57 No.21 (71998)

in various

Pro of ion irradiation:

« Easy to control the size and distribution of
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The whole process: (Preparation for REBCO + lon irradiation)

\

Precursor film
N,/ O,/H,0

—

recursor coatlng Sol-gel film

> 9 gy
- iry d

o

o ENN EEN EEN EEN EEN EEE By,

YBCO film
tetragonal

YBCO film X
Orthogonal

—2

di-"

A1 /" Appropriate ions,

hermal ngh Temperature ‘Oxygen 3
decomposition  Sijntering inhalation 3
4 lons ¢ ¢ . &
[ 1-D columnar o ' Mg protective (,-%;
I defect Control manual T ° SRIM Monte-Carlo ayer S,
I y 4 . : Qe v % . . (8
;- 4 pinning center Simulation i
o 1 - -
1 3-D ’ 20\-“ | lon type, energy, dose, angle=
0
]

I point defect 1,
i ) Thig energy, dose [ irradiation

\

4

~--------------------------------------_’



LigAE © xAlRS

Shanghai Universily  S{awphac (Creative Super(onducto

REBCO: thickening and nanocrystal

v' Significantly improve the J, of YBCO Dispersion of BMO
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Anisotropic behavior with BMO additions
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4 Angular in-field /. of BMO-added YBCO films at various high temperatures and low fields

€ Competitive flux pinning effect between the intrinsic layers and the correlated 0D/3D pinning, both

affected by effective vortex potential U, (H, T)
€ depending on the applied temperatures and magnetic fields



Experimental parameters
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SRIM Simulation:
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{ Experimental Parameters‘.o At 4.2K and 20K, He irradiation can significantly

|SamP|e low-doped BHO-YBCO |  improve the in-field performance of low-doped

:Ion type: He ion : BHO-YBCO;

1Energy: 2.5 MeV 1® While at 77K, He irradiation is not beneficial to
1

|\ Dose: 5x10'3—2x10'5ions/cm? y improving the in-field performance. .

ﬁ---------------‘
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| Experimental Parameters\l At 4.2K and 20K, He irradiation can significantly
|5amp|e high-doped BHO-YBCO | improve the in-field performance of high-doped
:Ion type: He ion I BHO-YBCO;

1Energy: 2.5 MeV : ® While at 77K, He irradiation has no positive effect on
1

I1Dose: 5x1013—2x1075ions/cm? the in-field performance.
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® At4.2K, 3T, compared with the original sample, He irradiation can improve the J.
of low-doped BHO-YBCO by up to about 1.7 times, while that of high-doped
BHO-YBCO is only about 1.2 times.
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SRIM Simulation
Ar ion irradiation He ion irradiation collision results :
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v Ar ion and He ion irradiation can significantly improve the in-field

performance of YBCO at 10K ;
v" The SRIM simulation collision results show that Ar ion irradiation
produces more effective pinning centers than He ion irradiation.
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He ion irradiation can effectively improve the J. of BHO-doped-
YBCO tapes at low temperature and high field;

At 4.2 K, 3 T, compared with the original sample, He irradiation is
more effective in improving the J. of low-doped BHO-YBCO, about
1.7 times, while high-doped BHO-YBCO is only about 1.2 times;
Under the same irradiation dose, the effective utilization rate of
irradiation defects in high-doped BHO-YBCO is low (because BHO
has occupied most of the pinning sites);

Different ion irradiation (He, Ar, Xe) has different degrees of
improvement on the in-field performance of REBCO tapes.
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Email: cbcai@t.shu.edu.cn; Tel: +86 13524190269
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