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Overview

e Previous studies
— Critical temperature - Little-Parks oscillation
— [-V Characteristics = The nature of phase transition

All studies = under uniform field

Uniform Field + Modulated Field

— - -
New aspects of superconducting wire network




Field Modulation
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B N O VIR Dy Ny
N
g ' B P By P gy g field modulation
Y N P ' gy
33 I eI G N .
==y P gy e g e
N P D Y e B R i || I || L
F T -1 ] ]
¥/ N
Flux throughacell=a £+ p S L
o. - Uniform field ] A [
] || || || 1

/- Modulated fiela Control £ by rotating magnetization



.3 F
g = 2 =§§.w- & &
ﬂf'?jhl el i -#‘f Ak

Experimental Settings
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e Al network — 70 nm wide

Co dots

— 35 nm thick

— Period =500 nm
— 200 nm x 130 nm
— 80 nm thick
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Little-Parks Oscillation
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B. Pannetier et al., Phys. Rev. Lett. 53, 1845
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Hofstadter butterfly
under checkerboard modulation



Result

R(B,T) = T.(B) Comparison with calculation

Main feature : consistent
detalil : Inconsistent




|-\ Characteristics

e Superconducting state R —>0 (/ —> 0)
— No free vortex without current

Phase transition
—>Change of vortex dynamics

« Resistive state R#0 (/ —0)
— Free vortex exists without current

|-\ characteristics = vortex dynamics

- .

nature of phase transition




Kosterlitz — Thouless Transition

H. S. J. van der Zant et al, Phys. Rev. B 50, 340
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Vortex Glass Transition
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Results ( /-V Measurements )
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Results ( Scaling Plot )
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Conclusion

Under checkerboard field modulation,

o | ittle-Parks oscillation
— Consistent with calculation

e [-V characteristics
— VG transition Is observed at all o and S

Inconsistency --- Lithographical irregularity
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