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Tasks at Uni Siegen

1. Deposition studies:
- NbTiN in CC800: DCMS and HiPIMS
- Nb;Sn in BoxCoater: RFMS, “test” the material, SIS structures
- MgB, in PVD/SEY chamber: co-sputtering with RFMS
on metal (Cu, Nb...) as well as insulating (AlN, TiO,, Al,O;) substrates

3. Sample characterization: film morphology, microstructure +
PAS experiments (HZDR Germany, Sebastian Klug, Oskar Liedke) +
SC and RF properties (INFN-LNL Italy, Dorothea, Davide, Giovanni; IEE Slovakia, Eugen)
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Commercial coating system CC800/9 Substrates
" « p-doped Si<100>, 15 x 15 mm?2

bC .HiPIMS
cathode | cathode
J | » Polycrystalline OFHC Cu samples,
1 mm thick, 25 x 25 mm?

®

« Sample treatment of Cu substrates:
mechanical polishing + electropolishing
in a solution of 0-H;PO, (85 %) and n-butanol
(C4Hy0OH), 3:2 ratio

Characterization methods:

» Target: NbTi alloy 80:20 wt% (99,95%, Robeko)  SEM, EDX, XRD, AFM

~Nbg ¢7Tig 33 target composition
« T, (coil-induction) measurement station!'l on Si samples

[1] D. Fonnesu et al., in Proc. SRF21, East Lansing, MI, USA, Jun.-Jul. 2021, pp. 105-108
doi.org/10.18429/JACOW-SRF2021-SUPFDV018



https://jacow.org/srf2021/papers/supfdv018.pdf
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Effect of deposition pressure
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Effect of deposition pressure
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Effect of N, concentration

Deposition conditions: P = 400 W, p4e, = 0.9 Pa, Bias = -50V
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Deposition conditions: P = 600 W, pge, = 0.9 Pa, Bias = -50V

Effect of N, concentration
and cathode power
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PAS experiments: deposition pressure
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Deposition pressure study Duty cycle study Substrate bias study Nitrogen flow study

Bharath Reddy Lakki Reddy Venkata




Lehrstuhl fur . "
TEOT = Obertichen: Nbs;Sn RF sputtering "g&l&ﬁasnm

Werkstofftechnologie

f
f

Nb,;Sn in BoxCoater
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MgB, in PVD/SEY chamber

Four 2” RF magnetrons (confocal)

Targets Mg and B: variation of cathode powers

PVD chamber

SEY chamber Substrate temperature: set to 300°C

Ar pressure: 0.5 - 1 Pa

Load lock
chamber

RFMS co-sputtering of MgB,

4 cathodes
arrangement
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Plans and outlook

« Optimization of DC-NbTiN deposition: change the target composition to Nb:Ti = 70:30 wt%!
» Results of T, for HiPIMS-NbTiN: limited by the target composition as well?
» SIMS for the influence of N, flow concentration: DC- and HiPIMS-NbTiN
» Deposition of multilayer (SS or SIS) structures with
DC-NbTiN (“best” conditions) / DC-AIN/ or
« Start of MgB, deposition in PVD/SEY deposition chamber by RF co-sputtering: promising?
» Deposition of Nb;Sn in BoxCoater: test for the multilayer structures
QPR samples for RF test and surface resistance

02.12.2024 A. Zubtsovskii
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THANK YOU FOR YOUR ATTENTION!
v : El T 1 SLe . ‘
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