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Manipulation of vortex states in small superconducting thin films
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The manipulation of quantum vortex states was made by strategically
introducing holes in small dots of superconducting thin films. Using a scanning SQUID microscope we
were able to image symmetric cluster made of an antivortex and three vortices in a superconducting
triangle dot by utilizing the magnetic history and the pinning effect. We found that the observed
vortex cluster is metastable state, realized through the non-equilibrium process and is not induced
when the sample is cooled in a uniform magnetic field.

We also found that the penetration of vortices in small superconducting dots is highly size
dependent and obey a universal scaling relationship. The results are useful for trapping or
eliminating vortices in superconducting nano-micro structures, which can be crucial elements for
designing various devices for quantum information processing, memory and metrology.



®, =h/2e

MoGe 2H-NbSe,

SQUID
SQM-2000

¢!

HoHp (uT)

L
10 20 30 40
Wiing (um)

SEM

Hy,
poH, = Ady/w? A= 1.9

* @ () O
SQUID



NbSe;



3 3 0 2

Kokubo N. Okayasu S. Nojima T.

125

Finite-size effect of critical penetration of Pearl vortices in narrow superconducting flat
rings

2019

Journal of Applied Physics

223906 223906

DOl
10.1063/1.5100497

Mitsuishi M Kokubo N Kitano K Okayasu S Nojima T Sasaki T

969

Direct observation of magnetic flux and interstitial vortices in perforated mesoscopic squares
of superconducting films

2018

Journal of Physics: Conference Series

012074 012074

DOl
10.1088/1742-6596/969/1/012074

Yoshida J Ando H Kokubo N

969

Flux-flow instability in 2H-NbSe2 superconducting thin crystals stamped on Si02/Si substrates

2018

Journal of Physics: Conference Series

012073 012073

DOl
10.1088/1742-6596/969/1/012073

17 1 7

N. Kokubo, S. Okayasu, T. Nojima

Observation of vortex trapping and expulsion in superconducting rings of amorphous MoGe thin films

32th International Symposium on Superconductivity

2019




27

2019
2018
2018
2018
2019
74

2019




26

2018

Nobuhito Kokubo

Manipulation and magnetic probe of vortex matter in mesoscopic superconductors

The fifth MIPT-UEC=LPI International Workshop on Atomic, Molecular and Optical Physics

2018

N. Kokubo, S. Okayasu, T. Nojima, T. Sasaki

Observation of vortex trapping and expulsion in superconducting rings of amorphous MoGe thin films

31th International Symposium on Superconductivity

2018

Mitsuishi M Kokubo N K Okayasu S Nojima T Sasaki T

Observation of fluxoid states and interstitial vortices in perforated mesoscopic triangle of amorphous superconducting films

30th International Symposium on Superconductivity, Tokyo

2017




Kokubo N Okayasu S Nojima T Sasaki T

Manipulation of Fluxon States in Microstructured Superconducting Thin Films

10 th international conference on vortex matter in nanostructured superconductors (Vortex X)

2017

Mitsuishi M Kokubo N Kitano K Okayasu S Nojima T Sasaki T

Observation of flux states and interstitial vortices in perforated mesoscopic squares of amorphous superconducting films

The 28th International Conference on Low Temperature Physics

2017

Yoshida J Ando H Kokubo N

Flux-flow instability in cleaved thin films of 2H-NbSe2 single crystals

The 28th International Conference on Low Temperature Physics, Gothenburg

2017

SQUID

73

2018




73

2018

2018

25

2017

2017

2017




(OKAYASU SATORU)

(50354824) (82110)
(NOJIMA TSUTOMU)
(80222199) (11301)




