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Creation of highly efficient energy-functional materials using ion-scattering
irradiation

Ozaki, Toshinori

18,500,000
(FeSe0.5Te0.5 (FST)) (YBa2Cu30y(YBCO))

FST Au 6 MeV Je ©T) 10K 97
(B//c) Jc 70 % YBCO 10 MeV Au 47 Jc(30 K) 40 %

We investigated the effect of low-energy ion irradiation on superconducting
properties and microstructures in iron-chalcogenide FeSe0.5Te0.5 (FST) thin films and
high-temperature superconducting YBa2Cu30y (YBCO) thin films. A clear enhancement in the Jc was
observed upon 6 MeV Au-ion irradiation with 1x 1012 Au cm-2 dose for all field orientations at 4.2 K

in FST films. Moreover, a nearly 70% increase in Jc has been achieved at a magnetic field of 9 T
applied parallel to the crystallographic c axis at 10 K with little reduction of Tc. In the case of
YBCO films, we found that the 10 MeV Au-ion irradiation yielded up to about 40% Jc increase in the
magnetic field over 4 T. These results indicate that low-energy ion irradiation could be effective

technique to enhance Jc under magnetic fields.
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Fig. 1. J-B curves for the FST film before and Fig. 2. J-B-6 curves at 4.2 K for the FST film

after 6 MeV Au-ion irradiation at a dose 1x10'? before and after Au-ion irradiation at 1 and 5 T.

Au cm?. Magnetic field dependence of J.

enhancement is shown on the right y-axis.
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Fig. 43. High resolution TEM image of Au-ion
irradiated FST film.
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Fig. 4. T.™¢ as a function of fluence for Fig. 5. J. enhancement of YBa,Cu3O, films at 30
YBa,Cus0, films irradiated with 10 MeV Au- K after 10 MeV Au-ion irradiation.
ions.



3 3 3 0

Toshinori Ozaki , Jan Jaroszynski , and Qiang Li 29
Two-Fold Reduction of Jc Anisotropy in FeSe0.5Te0.5 Films Using Low-Energy Proton Irradiation 2019
IEEE TRANSACTIONS ON APPLIED SUPERCONDUCTIVITY 7300403
DOI
10.1109/TASC.2019.2900615
Qiang LI 52
FeSe0.5Te0.5 2017
456 464
DOI
10.2221/jcsj.52.456
Ozaki Toshinori Wu Lijun Zhang Cheng Si Weidong Jie Qing Li Qiang 31
Enhanced critical current in superconducting FeSe0.5Te0.5 films at all magnetic field 2018

orientations by scalable gold ion irradiation

Superconductor Science and Technology

024002 024002

DOl
10.1088/1361-6668/aaa3c4

13 3 7

T. Ozaki, L. Wu, W. Si, C. Zhang, and Q. Li,

Jc enhancement in FeSe0.5Te0.5 films by isotropic defects

Applied Superconductivity Conference

2018




Toshinori Ozaki, and Qiang Li

A route for simultaneous increase of Tc and Jc in FeSe0.5Te0.5 superconducting films by low-energy proton irradiation

Cryogenic Engineering Conference - International Cryogenic Materials Conference

2017

Toshinori Ozaki, and Qiang Li

Prominent performance of iron-chalcogenide superconducting films produced by low-energy proton irradiation

Taiwan Association for Coating and Thin Film Technology International Thin Films Conference

2017
Qiang Li
FeSe0.5Te0.5
/
2018
Qiang Li
Au FeSe0.5Te0.5
65

2018




KxFe2-ySe2

78

2017

FeSe

15

2017

Toshinori Ozaki, Satoshi Semboshi, Tetsuro Sueyoshi, Hiroyuki Okazaki, Hiroshi Koshikawa, Shunya Yamamoto, Tetsuya Yamaki,
and Hitoshi Sakane

Vortex pinning landscape by ion irradiation for REBCO thin films

Cryogenic Engineering Conference - International Cryogenic Materials Conference

2019

Toshinori Ozaki, Takuya Kashihara, Tomoyuki Kubo, Satoshi Semboshi, Teruo Sueyoshi, Hiroyuki Okazaki, Hiroshi Koshikawa,
Shunya Yamamoto, Tetsuya Yamaki, and Hitoshi Sakane

Superconducting Properties and Structural Defects in YBa2Cu30y Films Irradiated with 10 MeV Au-ions

29th Annual Meeting of MRS-J

2019




Toshinori Ozaki, Satoshi Semboshi, Teruo Sueyoshi, Hiroyuki Okazaki, Hiroshi Koshikawa, Shunya Yamamoto, Tetsuya Yamaki, and
Hitoshi Sakane

Vortex dynamics of REBCO films irradiated with low-energy ion irradiations

Materials Research Meeting

2019

Toshinori Ozaki, Takuya Kashihara, Tomoyuki Kubo, Satoshi Semboshi, Teruo Sueyoshi, Hiroyuki Okazaki, Hiroshi Koshikawa,
Shunya Yamamoto, Tetsuya Yamaki, and Hitoshi Sakane

Effect of low-energy Au-ion irradiation on superconducting properties in YBa2Cu30y Films

10th Asian Conference on Applied Superconductivity and Cryogenics/2nd International Cryogenic Materials Conference in Asia,
and the Cryogenics and Superconductivity Society of Japan Joint Conference

2020

Au YBa2Cu30y
80

2019

10 MeV Au YBa2Cu30y
67

2020







