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Thermal Activated phase slip(TAPS)Quantum phase slip(QPS)
・Schon and Zaikin(1990) ・Langer, Ambegaokar (1967) 

・McCumber, Halperin(1970)
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Epitaxial NbNnanowire
Lattice Type Lattice Constants (nm)

MgO NaCl-cubic 0.439

3C-SIC NaCl-cubic 0.421

NbN NaCl-cubic 0.436

NbTiN NaCl-cubic 0.440

Lattice mismatch
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H2SO4+H2O2    85℃ 10 min Remove organic 
contamination 

Dipped into a buffered HF solution 
Remove any native oxide.

NbN thin film deposition 
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Zaikin et al., Phys. Rev. Lett. 78, 1552 (1997); D. S.Golubev 

and A. D. Zaikin, Phys. Rev. B 64, 014504(2001).

IEEE/CSC & ESAS SUPERCONDUCTIVITY NEWS FORUM (global edition), April 2017. 
Oral presentation at IWSSD 2016. No manuscript was submitted for hardcopy journal publication.

15



5 10 15 20
10-3

10-2

10-1

100

101

102

103

104

T (K)

R
(

)

 dV/dI
 R-T
 TAPS
 QPS

0 2 4 6 8 10
0

50

100

150

T (K)

I 0
(n

A
)

 I0(TAPS)
 I-V exp

0.5 1 1.5

10-1

100

101

102

103

104

R
(



I(A)

2 K

10 K

IEEE/CSC & ESAS SUPERCONDUCTIVITY NEWS FORUM (global edition), April 2017. 
Oral presentation at IWSSD 2016. No manuscript was submitted for hardcopy journal publication.

16



Isw distribution at different temperature
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Area of Ring 

S = 500 × 250 nm2

a□= (Ф0/B)1/2 = (2.07x10-15/0.1)1/2
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