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1. ¥ Name of sample(s) and chemical formula, or compositions including physical form.

Solid sample : Internal-tin Nb,Sn wires (Nb,Sn, Cu, Nb, Cr)

Powder sample : Nb;Sn filaments

Figure 1 Cross sectional view

of internal-tin Nb;Sn wire.

2. EBAERUER (EBRISEKWDEN -GS, TOEBEZIFEBLTIZEL,)
Experimental method and results.  If you failed to conduct experiment as planned, please describe reasons.

Experimental method

The internal—tin Nb;Sn wires, which has been stacked for neutron diffraction measurements, are shown in
figure 2. The wires were attached to the cryostat for low
temperature measurements. We measured the residual strain in
the range from 300 K to 10 K. Neutron diffraction measurements
were carried out in the axial and lateral direction by rotation of
the samples.

The filament samples were set to the vanadium holder. The
holder was attached to the cryostat in order to measure the
same temperature such as measurements of wires. Experimental
data resulted from measurements of filament samples were used

for the strain—free lattice spacing. The residual strain was

estimated by a comparison of the lattice spacing between the

Figure 2 I'he stacked Internal—tin

1 Nb,Sn wires



2. REAERUEER (DD%F) Experimental method and results (continued)

Results

Figure 3 shows the neutron diffraction pattern of internal—tin Nb;Sn wires at 10 K. The measurement time of
the result, which is the good enough counts for estimating strain correctly, was 50 minutes. The results
revealed that only a few of Nb are left in the wires and filaments. We found that some Sn do not react with Nb
since the large peaks of Cu—Sn alloy appear in the diffraction pattern.

The axial residual strain estimated from the data was —0.135% at room temperature, and —0.251% at 10 K.
And the lateral residual strain was —0.013% at room temperature, and 0.143% at 10 K. These strain data show
that a large lateral residual strain exist in internal—tin wires at low temperature.

In addition, we could measure the temperature dependence of residual strain because the measurement at
each temperature was very fast. Figure 4 shows the thermal contraction of the Nb;Sn wires. That figure shows
that the residual strain of Nb;Sn in the wires was changed linearly with increasing temperature.

Next, we will explore the process of changing the residual strain during cooling down to liquid Helium

temperature (4.2 K) by using these results.
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Fig. 4 The intrinsic strain of NbsSn wires as a function of the temperature.






