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Abstract

At KEK, Nb;Sn vapor diffusion R&D for High-Q has just started. We have performed Nb;Sn coating on niobium
samples and evaluated the characteristic of these samples. During sample evaluation, we optimized the cavity coating pa-
rameter. After optimized the parameter, we have performed Nb;Sn coating on TESLA-like 1-cell Nb cavity and measured
cavity performance in vertical tests. This poster presents the result of the cavity coating and performance results.
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Figure 1: Typical coating parameter at KEK.
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Table 1: Sample Coating Results

Number of coating 2nd 4th 9th 11th 23rd
Coating Time [h] 6.5 1.5 1.5 1.5 3.0
Coating Temp.(Furnace) [°C] 1100 1200 1100 1100 1100
Coating Temp.(Tin heater) [°C] 1300 1400 1400 1400 1400
Annealing Time[h] 1 1.5 1.5 0 0

T.[K] 16.1+0.1  11.14+0.1  18.0+£0.2 17.9+£0.4 18.140.1
Thickness[pym] 1.7+ 0.4 17402 13+03  1.54£03

Sn at% 22.8 18.2 24.1 235 24.0

Voids o] 7] a none none
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Figure 2: Sample surface image of SEM. Left image is sur-
face with void (9th coating). Right image is surface withont
void (23rd coating).

Figure 3: Surface of sample 9th with anomalously large
grains image of SEM.
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Figure 4: Coating setup for the TESLA-like single-cell

cavity. Witness samples were placed inside on the cavity
for evaluating Nb;Sn coating quality.
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Figure 5: Top:Temperature profile of cavity coating. In
coating process, furnace temperature was 1100°C and tin
heater temperature was 1400°C Bottom: Partial pressure
of cavity coating.
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Figure 6: Left: Cavity inner surface before coating. Right:
Cavity inner surface after coating.
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Figure 7: SEM image of witness samples. The sample was
coated with the cavity.
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Figure 8: Photograph of the carbon sensors and flux gate
Sensors.
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Figure 9: Schematics of sensor position in vertical cavity
test. Left schematic is Cernox sensors position. Cernox
sensors were placed top iris, bottom iris and equator. Right
schematic is flux gate sensors position. Flux gate sensors
were placed at 0 degrees, 120 degrees and 240 degrees.
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Cavity Performance at 4.2 K
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Figure 10: Cavity performance measurement result at 4.2
K. Orange plots show cavity performance after Nb,Sn coat-
ing and green plots show cavity performance before coat-
ing.

Cavity Performance below 4 K
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Figure 11: Cavity performance measurement result below
4 K. In this measurement, cavity temperature difference be-
tween top and bottom iris around 18 K was 0.01 K.
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Figure 12: AT dependence of Rpcg(top) and R,..s(bot-
tom) in each F,... The horizontal axis is AT, and the ver-
tical axis is Rgcg and R,..s. Rpcgs was almost constant
regardless of AT. R, increased depending on AT
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Figure 13: External magnetic field vs Flux change between
normal state and superconducting state. Circle plots show
magnetic field change when A T was 0 K and diamond
plots show magnetic field change when A T was 1 K.
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