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Abstract

In recent years, in order to improve acceleration performance, to form an S'S structure or S'IS structure by coating an
insulating layer and the superconducting layer on the inner wall surface of the superconducting accelerating cavity has
been proposed. According to this theoretical prediction, by using NbsSn as the superconducting layer material, it is
expected that the acceleration performance will be more than double that of the conventional Nb accelerating cavity
without a thin film structure. However, The NbsSn thin film sensitively deteriorates its superconducting properties with
respect to slight changes in the Sn content in the thin film. Moreover, there are few previous research on higher
performance and film quality improvement of Nb3Sn thin film on Nb or insulating layer. We need to establish high-quality
Nb;Sn thin film deposition method and process to realize a superconducting accelerating cavity using the S'S structure or
S'IS structure and achieve theoretically predicted acceleration performance. Therefore, in this study, the goal is to form a
high-quality Nbs;Sn thin film on Nb, and we aimed to improve the performance and crystallinity of the thin film fabricated
by annealing after super-multilayering Nb and Sn by DC sputtering. The prepared thin film was evaluated by crystallinity
analysis by XRD, composition analysis by SEM/EDX, and superconducting property analysis by Tc measurement. In this
presentation, we will report the details of the film forming method and the film forming process, the evaluation results
and consideration of the prepared thin film, and the technical knowledge for improving the crystallinity of the Nb3Sn thin

film.
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(c) Nb/Sn power ratio: 7.4 (d) Nb/Sn power ratio: 8.3
Figure 1: SEM cross-section images of Nbs3Sn thin

films on Si wafer [7].
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Figure 2: Heat map of Sn content in Nb3Sn thin films.
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Figure 3: XRD peaks of two representative samples.
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Figure 4: Lattice constant of NbsSn thin films for varying
Sn content stratified by temperature.
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Figure 5: Sn content prediction of Nb3Sn thin films.
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Figure 6: Lattice constant prediction of Nb3Sn thin films.

3.3 Sn B EEHE T EOTHM

RLCHIE - RHIL 72 NbsSn {#REELID Sn &FH &
BILOKFEEIZHOWT, ZNHOMBINEEZFEMIZ Ay
HrL7z, Figure 4 12, Sn & H EOZEAUIZH T 281 EH
OEAE, T=—V 7 IREFIZERIL T ey LK
oY, RO SEIT, 07 ey M E AR
LI=bDOTHD, WTFNOT =—VZIRETH, Sn &
N 25at. %l ZUT O<UEERE T ELBUI R EL AR DM M 23 L
b5, OFEY, Sn GH BN 25at.%DEXIZ Nb & Sn D
el 3:1 OBARR R LR L7 B8 OB EFI TN
IV SCHERAELS, 8]1&VH REL/RS>TLED, 7272L, 7=—
Vo TIREN EH T EIEROMEE /NS5
ZEmD, T == RE FRIC X THOTLERK I
OB K NINH] CEDZEN D ND,

F72 Nb/Sn BANEHET ==V FIREICKTT5
Sn EHERBIUR-EROEEL TR 720, 2L
64 HOWNET —4 %2 O TRRIBER ST 21TV, Sn
EHBEBLOR T ERO THI%E SRR EER Lz, T
W7 /L &L T Ridge BUFEE AL, IEAMELEOE A

- 749 -



Proceedings of the 17th Annual Meeting of Particle Accelerator Society of Japan
September 2 - 4, 2020, Online

PASJ2020 FRPP29

26 e—6

+ 200212115344 T1 52 €2

| Nb/Sn Power Ratio: 6.3 — s
2| Temperature: 1000°C

18

16
1.4
12
1.0
08
0.6
0.4
02

Resistance [Q]

T 16.0 K
T onset = 16.6 K

-0
1350 155 140 145 150 155 160 165 17.0 17.5 160 165 190 195 200
Temperature [K]

c, offset —

0.0

Figure 7: T. measurement result of representative NbsSn
sample.
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Figure 8: T, measurement result of all NbsSn samples for
varying Sn content.
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