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Evaluation of magnetic field dependence of the interface resistivity in REBCO tape 

with the contact-probing current transfer length method
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1. Introduction

2. Method
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4. Conclusion & Future research

Interface resistivity [nWcm2]  resistance when joint area is 1 cm2

= rCu/Ag + rAg/REBCO

Since REBCO tape has multi-layered structure, there exists electric resistance at Cu/Ag 

and Ag/REBCO interfaces (Interface resistance) 
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Contact-probing CTL method[2,4]

Purpose

Detailed study for the interface resistivity is important

Evaluation of the magnetic field and temperature dependence of 

interface resistivity
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• Major factor of joint resistance

• Large variation depending on tape manufacturers and batches[1,2]

• Very few research evaluate even the temperature dependence

Current Transfer Length (CTL) method[3]
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Potential probes

The current transfer length (CTL) is obtained from the electric potential on the metal surface where current 

transfers to REBCO layer

• Electric potential is described as Eq. (1) 

ln
(V

/V
0
)

x

Slope -1/λ

VV x =𝑉1 exp −
x

λ
(1)

• CTL appears in Eq. (1) as l (up to 1 mm )

• Contact probes are used as current leads and 

potential probes

• 3D current transfer 

→ Deriving the relationship between l and r

(calibration curve) with numerical analysis

Current

r
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• Non-destructive measurement

2.1. Method to measure the CTL

3. Result & Discussion
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Fig. 4 Schematic of test section

• CTL was measured at 10–70 K and 0–15 T.

• REBCO tape made by Sumitomo Electric Industry was used. (Thickness : Cu 20 mm, Ag 8 mm, GdBCO 2 mm)
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3.1. Magnetic field dependence 

✓ Magnetic field and temperature dependence of interface resistivity was successfully evaluated with 

contact-probing CTL method.

✓ Interface resistivity decreases with increasing magnetic field at 10 K, but increases at 70 K

✓ Interface resistivity decreases with increasing temperature at 0 T, but increases at 15 T

 Need to measure Cu/Ag and Ag/REBCO interface resistivity separately to understand their behaviors in our 

future researchPotential probes

ReferenceCurrent leads

1 mm

Fig. 1 Schematic of tape-to-tape joint

rCu : Resistivity of Cu [Wm] Fig. 3 Schematic of contact-probing CTL method

Fig. 5 Probe unit

• Interface resistivity r is derived from Eq. (2)

8

r = 𝜆2
𝜌𝑐𝑢
ℎ𝐶𝑢

(2)

Fig. 9 Magnetic field dependence of interface resistivity Fig. 10 Temperature dependence of interface resistivity

2.3. Numerical analysis to obtain the relationship between l and r

Governing Eq. ∇ ∙ (𝜎∇𝑉) = 0

Interface resistivity rCu/Ag + rAg/REBCO

is set as a parameter

The CTL depending on the interface resistivity is derived from electric potential distribution.
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Fig. 7  Analytical model Fig. 8  Examples of the “calibration curves” (10 K, 0–15 T)
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Electric potential on PQ line was used to obtain the CTL

2.2. Experiment for CTL measurement

Cu/Ag interface resistivity

l = 0.109

l = 0.051

Fig. 6 Examples of electric potential distributions

Increases with increasing magnetic field  Increases with increasing temperature

Resistivity of YBCO along the c-axis (above Tc)
[5]

10 K : REBCO dominates the behavior 
70 K : Influence of Cu/Ag surpasses that of REBCO

Decreases with increasing magnetic field, but the higher 

temperature, the weaker the tendency becomes

Cu/Ag interface resistivity

Resistivity of YBCO along the c-axis (above Tc)
[5]

3.2. Temperature dependence 

Decreases with increasing temperature
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Interface resistivity decreases with increasing 

magnetic field at 10 K, but increases at 70 K.
Interface resistivity decreases with increasing 

temperature at 0 T, but increase at 15 T.
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Fig. 2 Schematic of CTL method

hCu : Hight of Cu layer [m]

x

s : Electric conductivity [S/m] V : Electric potential [V]

Influence of Ag/REBCO is larger at 10 K?

Hypothesis

Further research is needed

0 T : REBCO dominates the behavior 
15 T : Influence of Cu/Ag surpasses that of REBCO

Hypothesis

Influence of Ag/REBCO is larger at 0 T?

Further research is needed
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