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Abstract

Nb3Sn superconductor has a higher critical temperature of about 18 K than niobium of 9.2 K. Nb3Sn is one of the
alternative materials of Nb for high QO factor SRF cavity at 4 K operation. DC magnetron sputtering can control the
stoichiometric ratio between Nb and Sn and the surface quality compared to the vapor diffusion method. Nb3Sn film
is produced by sputtering niobium and tin onto a substrate and reacting by annealing. The duct-type DC magnetron
sputtering method used in NEG coating is applied to produce the Nb3Sn cavities in the future. This paper reports on first
coating trials on niobium and copper substrates and surface analysis.
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Figure 1: DC magnetron sputtering set-up.
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Figure 2: Puddle of tin of the twist cathode. A droplet of
tin on the bottom flange.
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Figure 3: Nb and Cu substrate samples were set up in the
duct. The surface of both samples changed to a gray metal
color after Nb/Sn sputtered.
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Before anneal

After anneal

Figure 4: Nb/Sn sputtered sample photo of after (left) and
before (right) annealing. The sample color turns to matte

gray.
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Figure 5: SEM image and EDX result of coating samples.
(a) shows the Nb/Sn sputtered sample on Nb substrate. (b)
shows the annealed sample. Nb3Sn formed on the surface
of sample.
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Figure 6: XRD result of Nb3Sn coating samples.
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