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Abstract

Forming NbsSn onto the inner surface of the SRF cavity allows us to operate the cavity with 10! Q value at around 4
K instead of the usual 2 K operation, since Nb;Sn becomes superconducting at twice as high temperature as standard SRF
material Nb. Also, the superheating field Hsh of NbsSn is twice as that of Nb. Here, Hsh is the ultimate limit for an ideal
superconductor. this twice Hsh would mean an accelerating gradient of nearly 100 MV/m, which would be extremely
beneficial accelerator applications. However, this gradient is far from being realized and alternative formation methods
is expected instead of the conventional method. An electroplating method has been developed at FNAL for pursuing the
promise of the alternative method. In order to advance the research on this method, KEK has started electroplating of
Nbs;Sn with the same method but different plating solutions under the US-Japan cooperation. The thermal treatment and
characterization of Nbs;Sn samples have been performed in the cooperation of NIMS and Tohoku University. In this paper,
the evaluation of the NbsSn samples and the progress on surface treatments since the year 2019 are reported.
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Figure 2: Schematic which shows the sequence of each
electroplating layer in our electroplating method.
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Figure 3: Picture of sample at each electroplating step.
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Figure 4: Heat treatment profile for formation of Nbs;Sn
layer.

33 JuvREkE

B O > VRIS 7 a v K@ L
TEDH, KERX v 3 k2B EENESEE IO T
2720120, 2o7a vy RAEEZEDEL 2 ENE
THb, ZI T, KHETIHEENT Ta—F05
7y AR R Ak E R L 72, Table 1123
Bl 7 b3 e 7a v g L o )ntElicowT E
LB,

Table 1: Reactivity of Each Chemical Solution to the
Bronze Layer
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Figure 5: SEM/EDS results for FNAL samples after each
BCP treatment.
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Figure 6: SEM/EDS results for KEK samples before and
after each aqua regia treatment.
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Figure 7: SEM cross-sectional observation of samples
before aqua regia treatment (left figure) and after each aqua
regia treatment (right figure).
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Figure 8: T. measurement result of 010-a-1 sample.
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Table 2: Current Density and Processing Time of Plating for Each Sample, and T, and Its Average Value for Each Cutout

Position
Xy *ES Y1Z seed Cu Sn barrier Cu ® @ ®
BREE 5]0] BREE 0] WA 0] Tc EBE Tc EBE Tc EBE |9 Tc
010a Tmm * 20mm * 20mm | 2 A/dm”2 10 4 | 4 A/dm*2 7.5 4% | 4 A/Jdm"2 15 4 175 0.32 175 0.43 175 0.45 175
014a Tmm * 20mm * 20mm | 2 A/dm"2 254 | 4 A/dm~2 20 43 | 4 A/dm"2 15 4 17.1 0.81 17.4 0.43 17.5 0.35 17.3
016a Tmm * 20mm * 20mm | 2 A/dm"2 54 | 4 A/Jdm"2 75 4| 4 A/Jdm~2 10 % 16.5 1.2 16.7 1.4 17 1.1 16.7
018b 2.8mm * 20mm * 20mm | 2 A/dm*2 25 4| 4 A/dm*2 75 4| 4 A/dm~2 10 4% 16.7 1 16.5 1.3 16 0.73 16.4
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Figure 9: Relationship between 7. measurement result and
seed Cu plating time.
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