Task 9.3 : 6 GHz Cavity deposition

Aim: Evaluation of SRF performance of high Tc
superconductor thin film by deposition of high Tc
superconductor inside a 6 GHz copper cavity.



Cavity Coating and
Evaluation



6 GHz copper cavity
wo type of cavity is going to be explored at STFC

INFN seamless standard
elliptical copper cavity Lancaster University / STFC spilt cavity design



Deposition facilities: Hybrid physical chemical vapour
deposition (HPCVD)

» Single or twisted multiple wires with outer magnetic
field.



Permanent Magnet Cylindrical Magnetrons

» Two niobium cylindrical magnetrons with water cooled internal permanent magnet are
manufactured (19 mm and 13 mm OD) which were tested and ready to be implemented.



6 GHz cavity mount for deoposition




Open 6 GHz Cavity assembly with Magnetron




Large cylindrical Magnetron
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PATR.

Film deposited along the length
of active magnetron area.
Some condition the centre
delaminated

DC and pulse DC

sputtering
Various HIPIMS supplies
with + kick and no bias



Planar Samples
&

QPR deposition



Task 9.3 part Two

* Aim: optimise deposition parameters for other
high Tc superconductor and provide sample for
other partners for SRF evaluation of the SRF thin
Films



QPR Deposition Nb/AIN/NbN

Nb Layer:

Power: 400W Pulsed DC
Current: 1.54 A  Voltage: 260 V
F: 350 KHz and DT: 1.1 [s

Time: 5.5 hours

Thickness: 4 um

Gas: Kr Pressure: 2x10-3 mbar

v

AIN Layer

Power: 200 W Pulsed DC

Current: 0.56 A Voltage: 357V

F: 350 KHz and DT: 1.1 [s

Time: 1.5 min

Thickness: 3nm

Gas: Kr/N2 Pressure: 3.6x10-3 mbar
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NbN depositon:
Power: 300W Pulsed DC

Current: 0.67 A  Voltage: 449V

F: 350 KHz and DT: 1.1 [s

Time: 40 min

Thickness: 180 to 200 nm

Gas: Kr/N2 Pressure: 3.6x103 mbar
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QPR after dep

o AR,




Diamond turned Cu Nb/AIN/NbN

Nb Layer:

Power: 400W Pulsed DC

Current: 1.69 A  Voltage: 237V
F: 350 KHz and DT: 1.1 {s

Time: 5.5 hours

Thickness: 4 um

Gas: Kr Pressure: 2.6x102 mbar

AIN Layer

Power: 200 W Pulsed DC

Current: 0.56 A Voltage: 357V

F: 350 KHz and DT: 1.1 {s

Time: 1.5 min

Thickness: 3nm

Gas: Kr/N2 Pressure: 4.3x10-3 mbar
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NbN depositon:

Power: 300W Pulsed DC

Current: 0.77A  Voltage: 392V

F: 350 KHz and DT: 1.1 {s

Time: 1h 20 min

Thickness: 180 to 200 nm

Gas: Kr/N2 Pressure: 4.3x103 mbar

& DIVERS RIG - QPR Coating




Cross section SEM of triple and double Layer NBN
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SEM and EDS

Addition of SEM with EDS analysis to increase our efficiency
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lon Beam Miller for X-section SEM and EBSD

20pm

Nb/AIN/NbTiN where the copper has been annealed at 650 C the
top two layer is to thin to be resolved by EBSD.
EBSD is done at University of Liverpool



Examples: Multi-layers

Detailed EBSD of Nb section

3D Unit Cell

Phase: Cu
Orientation: 323.48°, 43.67°, 54.31°

X1 Closest To: <2-1-1>, A=0.42%

Y1 Closest To: <14-3>, &=5.01%

Z1 Closest To: <324>, A=2.28°

Laue Group: HighCubic

Lattice Dimensions: 3.614, 3.61A, 3.614
Lattice Angles: 90°, 90°, 90°

\ 20um

200m 5004V InLens S500KX  Width = 3.267 um 6 Sep 2021

WD = 55mm Fils Name = multi08 fif iProbe = 200pA Sfageal T= 00"

3D Unit Cell

Phase: WD
Orientation: 19.84%, 28.49%, 75.16%
XL Qosest To: <0412, 8=6.457

V1 Clogast To: <

Lt Growm: HgRGUBC
Lattice Dimanssons: 3.3, 3.34, 334
Lattice Anghes: 50°, 90, 50°

X
3D Unit Cell

Prase: Wo
Orientaton: $4.23°, 10.84%, 42,57
X1 Closast To: <4315, =222
Y1 Closast To: <340, A=2.92°

21 Cosst Tai <1145, Be0 65
s Group: HgRCURIC

Lattice Dimensions: 3.34, 3.34, 3.3
Lattice Anghes: 90%, 90°, 90°

N
3D Unit Cell

Prase: o
Grientation: 142.68%, 43.9%, 1.7%
XL Closest To: <41-1», Bm3 440

Y1 Closast To: < 2170
L Cosest To: <0115, B=1.62°
Laus Group: HEACUDC

Ltice Demanars: 3,34, 3.34, 3.34
Latmice Anghes: 90, 90°, 90

I WD =135mm File Name = multi005.6if i Prabe = 100nA Sfage al T=600°
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