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New techniques for fabrication of SRF components & CM assembly 

and design
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Charge

• New fabrication methods 

New fabrication methods are being pursued to improve the cost and or quality of cavities 
or cavity parts including laser welding, internal welding, hydroforming, electro-
hydroforming, electro-deposition of Cu to make seamless cavities and 3-D printing. 

• Alternative cooling technics

Finally new cryomodules that are being developed for industrial applications are providing 
an alternative to helium refrigerators by incorporating cryocoolers and conduction cooling. 

• Non-standard concepts

Recent developments in non-standard concepts (fabrication, design and assembly) should 
be reported.

• Robotic Techniques

Cavity processing, cavity string assembly or cryomodule assembly may benefit in terms of 
quality and reproducibility, especially for mass production, through the incorporation of 
robotic techniques. 
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• 24 talks (10+5)min
• 8 America

• 7 Asia

• 9 Europe

includes work from 3 
companies 

TECHMETA(FR), 

II-VI(US), 

ULVAC(JP)

• 12 Institutes
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Seamless cavities via electrodeposition
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Cu PVD sputtering

Electroformed cavity

Next steps: Mandrel removal

• First cavity in process

Lucia Lain-Amador, CERN



Atomized Nb powder for superconducting
Takeshi Dohmae, KEK 

• Good potential to be used for 3D printing
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Development of Nb Addit. Manuf. for SRF
Romain Gerard, CERN
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Internal EBW of 1.3GHz type cavities

Cooperation Steps for 2020 for 1 cell 1.3 GHz:

• KEK : - 1 cell Tesla-like (Type Cavity) parts 
preparation  

• Techmeta : - Parameter Set Up – Slope In / 
Weld / Slope Out - Parameter Optimization on 
Niobium cylinders - Special Dedicated Weld 
Equipment under construction - Fixture 
Design & Realization - Inside Welding of 
1.3GHz 1 cell Tesla-like Type Cavity 

• KEK : - Welded Cavity surface preparation (EP 
etc.) for Cryo Test - Cryo Test and RF 
performance measurements

Dr. Peter Oving, TECHMETA
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Novel Technologies Applied to SRF 
Fabrication at CERN

• Electrohydraulic forming

• Electron Beam Welding (computer-aided and internal deflector)

Said Atieh, CERN
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Fabrication Experience with Balloon SSR
Bob Laxdal, TRIUMF
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RFD crab cavities manufacturing 
experience Marco Garlasche, CERN

10



Chemical & Electropolishing facility for niobium (HL-
LHC) and copper (FCC) substrates

Valentin Gerbet, CERN
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Methods and results of laser welding of 
niobium Kyle Branigan, II-VI company
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Stand-Alone Cryocooler-Based Module for 
the ATLAS Multi-User Upgrade Mike Kelly, ANL
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An effective thermal link for cooling cryo-magnetic 
systems : The Pulsating Heat Pipe 

Bertrand Baudouy, CEA
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Developing conduction-cooled SRF 
cavities and first test results

• Nb3Sn

Ram Dhuley, FNAL
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Results from a multi-metallic conduction-
cooled SRF single-cell cavity Bob Rimmer, JLAB

-We were able to demonstrate operation of the cavity up to Bp ~ 
29 mT (Eacc ~ 6.5 MV/m), limited by defects in the Nb3Sn film
-The cavity exhibited remarkable thermal stability even with 5 W 
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Measurement results of moving particles 
during STF cryomodule assembly Hiroshi Sakai, KEK
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Measurement of particle contamination 
in vacuum at IFMIF Takashi Ebisawa, QST
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Cryomodule assembly and installation 
utilizing `KOACH’ system Kazunari Yamada, RIKEN
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Plasma processing and particulate 
analysis Bianca Giaccone, FNAL

20

-Plasma processing applied to cavities subject to simulated 
vacuum failure outside clean room has shown little or no 
improvement in the performance.
-SEM/EDS analysis of the particles collected from single cell 
cavity shows that the majority of the contaminants are metal 
based.



Position monitor by white light 
interferometer in cERL cryomodule

Hiroshi Sakai, KEK



Computer Vision solutions for Robot-
assisted technology in SRF 

Alignment measurements         &       Feedback loop for robot
Tens of micron sub microns
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Silvia Zorzetti, FNAL



Robotics HPR Application for FRIB Upgrade 
Elliptical Cavity Laura Popielarski, FRIB
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Robot assisted cavity HPR and assembly 
at IMP

24

Hao Guo, Teng Tan, IMP

• Heaviest cavity 

for CADS is ~180kg

-Reduced manpower in cleanroom
-Increased productivity



Remote handling of UHV beam pipe connections in 
high-radiation zones

Lukasz Krzempek, CERN
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Robotic disk stacking for the production of RF 
structures

• High precision machining

• Heating for assembly

• Long structure stacking 
with precision using 
robotic system

Riccardo Zennaro, PSI
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Seeking for a novel fabrication technology to make a large-
bore SRF-QWR cavity for 1-ampere class linac

Hiroki Okuno, RIKEN 
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