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Abstract

The maximum accelerating gradient (Eacc) of the SRF cavity can be increased by raising the vortex penetration field
(Hv). A laminated thin-film structure, in which a superconductor layer (S’) such as NbN and an insulating layer (I) are
coated on bulk Nb (S) (S’-1-S structure), has been proposed to increase the Eacc. By using the S’-I-S structure, the field
is screened by the superconductor layer, reducing the field applied to the bulk Nb. Hence, the bulk Nb will withstand
against a higher applied magnetic field. It means the cavity can achieve higher E.cc than conventional SRF cavities. S’-S
structure in which a superconductor layer (S’) is coated on bulk Nb directly is also expected to increase the Eacc. In
order to study the magnetic property of the laminated thin-film structure, we developed the Hv measurement system,
which can apply the AC magnetic field locally without the influence of the sample edge effects. Measurements were
performed to NbN-SiO2-Nb (S’-1-S structure) samples and NbN-Nb (S’-S structure) samples of various superconductor
layer thicknesses. In this report, the measurement results of the NbN-SiO2-Nb samples and NbN-Nb samples will be

discussed.
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Figure 1: Picture (upper figure) and cross-sectional
schematic (lower figure) of the measurement setup.
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Figure 2: Third harmonic response vs. temperature of
bulk Nb sample with the current of 4.4 A in the solenoid
coil. The vertical axis is the intensity of the third
harmonic signal after performing FFT and the horizontal
axis is the temperature of the bulk Nb sample.
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Figure 3: Relationship between the AC current and the
vortex penetration temperature for the bulk Nb sample.
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Figure 4: Measurement result of the temperature
dependence of Hy for NbN-SiO2-Nb samples and
comparison with the result of bulk Nb sample.

Figure 5 |24 NbN-SiO2-Nb ¥~ 7V D 0 K 1281}
% Hy O & B[ 1] & 2R3 3, AHlE R
DG DEEITIE Fig. 4 1283 0 K YR TD
74T 477 —%2MH\w/, NON JEEZ 2300
T HIHE>THy DML, NbN 150 ~ 300 nm DT
ol AMEZ ED, 512 NN EREL &3 Lk
YL T HZHERL 72, ZOMEREDL S
NbN-SiO>-Nb H ¥ 7L/ L CTlid, &K T 17%D Hy
o EERL, H DR EZRAGT 2 X9 SRk
NON EIE I DEET 5 2 & gl L 7,

Figure 5 DM LW ITZ N 4in=1,0.9,0.8,0.7
RS 5 BRI TH 5, n (<0<n<1) I NbBN
JE DR Z T 2455 CTH D, n =1 TNbBNJED
MRS 2R AZERT, n DWW IEAHMY©
TEIRR D & 9 % REaOHIN %2 RS 5[12, 13]. 1
DIJPIZE D H OE—=ZfEIZ/NI ) e Ze
NbN JBDOEZ IZiH LAY 7 P35, HERIE 1
= 0.7 ~ 0.9 ()9 2 HEmHHR O FIPHICEAE L T
273, NbN JEE X 200 nm ML EDOHFER TIHIES D
EH B, T, NbN EIZE VT NbN JEDfiE
BIZIEODERHD I ERRBLTED., BFHOK
FICLBE5%% Hy b LR RIBI NS,

PASJ2020 THPP32

\ i’
[ I
=0.9
N
\
190 >
[N
E \
1804 =0.8
F \n=07 N

550100150 200 250300 350 400 450
NbN thickness [nm]

Figure 5: Hy of NbN-SiO:-Nb multilayer samples vs.

thickness of NbN layer and comparison with theoretical

prediction.
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Figure 6: Hv of NbN-Nb multilayer samples vs. thickness
of NbN layer.
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