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Abstract

Deposition system of Nb;Sn thin film by vapor diffusion has been developed at KEK. The deposition system consists
of a coating chamber made of Nb, a vacuum furnace for heating a Nb chamber and a heating device of Tin in a crucible.
Temperature distribution of the coating chamber and the Tin crucible was estimated by a thermal simulation code. The
thermal design of the deposition system using the simulation results was comfirmed by the heating experiments. After
the deposition system was completed , the first deposition test of Nb;Sn coating on Nb samples was carried out. In this
paper, the results of the thermal simulations and the heating experimentsare compered , and the first deposition results

are reported.
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Figure 1: Simplified schematics of deposition system for
vapor diffusion.
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Figure 2: Nb;Sn coating system at KEK

1. Nb chamber, 2. Tin crucible, 3. Heater for Tin , 4.
Molybdenum reflectors inside Nb chamber, 5. Nb cavity,
6. SUS extension tube, 7. Nb-SUS conversion flange, 8.
Vacuum furnace, 9. Pumping port for Nb chamber, 10.
Pumping port for vacuum furnace, 11. Molybdenum re-
flectors in vacuum furnace.
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Figure 3: Target temperatures at Tin source and cavity dur-
ing typical coating process of Nb;Sn film.
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Figure 4: Simulation model (left) and temperature distri-
bution (right) at a Nb chamber in equilibrium state.
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Figure 5: Comparison between simulation result and
measurement result of temperature distribution along Nb
chamber.
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Figure 6: Simulation Model of Tin crucible.
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Figure 7: Simulation result of Tin crucible : no contact
(left) and ideal contact (right) at the bottom.

°CFT®, H+t)L Nb ZEHOBESFEEHELE. X8
W FRARRY IR MR BE 12 3317 B 500 °CA 5 1100 °C £ TH
BEZOHEELIL N ZHDBEESFDS I 2L —2ay
HRERT.

BRNVEDPT ZEHT
S| | RES T
| ZpRoh kW

Figure 8: Simulation result of temperature distribution in a
Nb cavity.
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Figure 9: Temperature , vaccum pressure (top) and RGA
result (bottom) during heating experiment without Tin.
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Figure 10: Temperature , vaccum pressure (top) and RGA
result (bottom) during the first Nb;Sn coating process.

Figure 11: Two samples made of Nb foil before deposition
(left) and after deposition (right).
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Table 1: Composition Ratio of Nb;Sn Sample by EDS

Element at %
(0] 2.98
Nb 75.24
Sn 21.78
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Figure 13: Cross section of Nb;Sn film on Nb by
SEM.(tilted 45 deg.).
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