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Abstract

Detailed field and strain dependence of the critical current and the n-value for an internal-tin processed NbsSn strand have
been measured. Both the compressive and tensile strain is applied reversibly using Walter spiral probe made of BeCu up to
0.73 %. There is a correlation between the critical current and the n-value for the Nb;Sn strand studied in this work and the
field dependence of the n-value is in agreement with a recent empirical formula. It was further shown that the critical current
can be reasonably well fitted by the scaling law based on strong-coupling theory of superconductivity using the relation
between the critical current and the n-value.
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I1. Experimental
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Fig. 1. The strain dependence of the critical current for
the internal-tin processed KAT Nb;Sn strand. Solid lines
were calculated with the scaling law based on strong
coupling theory using the n-value relation and dotted
lines were calculated with the Ekin’s scaling law for
comparison.
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III1. Results and Discussion
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Fig. 2. The strain dependence of the n-value for the
internal-tin processed KAT Nb;Sn strand. Solid lines
were calculated with the n-value relation.
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Fig. 3. The field dependence of the n-value for the
internal-tin processed KAT Nb;Sn strand. Solid lines
were calculated with the n-value relation.
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Fig. 4. The strain dependence of the parameters used for
the calculation of the field dependence of n-value for the
internal-tin processed KAT Nb;Sn strand. Solid lines
were calculated with the equations shown in the inset.

108 HASE v} ZHo], n-Zre] Hol
EHE Aol Mestdn dEAue @

=4 ]
e o 5 AT AR -] Wshe A
& 31y 3 T2 A= "o EdAef o
3 Aom olafE gt et n-gro] I =
aV' FEjol SAIACA AeHaL, old &
A IR UG = Uy Wiyl B S
(activation) o x| ¢} Aol Q) AL 1 st
H n=U0/kBT 2 REHET 2 QoS o &~ glo
o [3], 99 T2 n-3rol A oA A3}
OHLVH A4 o|zAte] A slof A o] s g
ofof gt

A3} o9 Wate x4 Wy S W
A S glek elEst b skl 24st o
vAe] e}, 52 n-ghol Wekel dAF A
ojo] ofeje} e FA AL AHIBAL, ol
I Zoto] oy AdAxte) 7 01;(]3;;:'% W

3 ok ek [2)

I xB= (1 - exp{— Z(:;’g)):llD /(l —-e™h @)

E,(£)f(b)

A7IA Fuafib)y= 243t oy A2 el 9
a7t g Ager 0xoAe AY o
B4 ASE Fafid 2d= glo]

_Ersi‘

>



Field and Strain Dependence of the Critical Current and the.... 155

Intrinsic Strain (%)
-0.744
-0.62

-0.496
-0.372
-0.248
-0.124
0.0

0 5 10 15 20 25
Applied Field (T)

Fig. 5. The field dependence of the critical current for the
internal-tin processed KAT Nb;Sn strand represented in
the form of Kramer plot. Solid lines were calculated with
the scaling law based on strong coupling theory using the
n-value relation.
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Fig. 6. The upper critical field and the pinning force
maximum used for the calculation of the field
dependence of the critical current for the internal-tin
processed KAT Nb;Sn strand. Solid lines were calculated
with the relations based on strong coupling theory.
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