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The X-band and High-Gradient Landscape
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Objective

The objective of this presentation is to give you a feeling for the numerous 
X-band and high-gradient projects currently underway – all in one go. 

I will go fast. With some selected images from various presentations given 
over the past year.

Please let me know if there are projects I have missed!
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Beam facilities: Operational and Commissioning

• Trieste, FERMI: Linearizer 
• SwissFEL: Linearizer and PolariX deflector 
• SARI: Linearizer, deflectors
• CERN: XBox-1 with CLEAR, accelerator
• DESY: FLASHForward and FLASH2, PolariX

deflectors
• SLAC: NLCTA, XTA
• Argonne: AWA

Post-undulator PolariX TDS for ATHOS beamline (SwissFEL)
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Beam facilities: Operational and Commissioning 2

FLASHForward
FLASH2

SINBAD/ARES



CLIC project meeting 514 December 2021 W. Wuensch, CERN

Beam facilities: Operational and Commissioning 3

CLEAR
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RF facilities: Operational and Commissioning
(and construction)

• KEK: NEXTEF
• CERN: XBox-2,3 and SBox
• Tsinghua: TPot
• Valencia: IFIC VBox
• Trieste: FRMI S-Band
• SLAC: Cryo-systems
• LANL: CERF-NM
• INFN Frascati: TEX
• Melbourne: AusBox
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RF facilities: Operational and Commissioning
(and construction) 2

VBox
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RF facilities: Operational and Commissioning
(and construction) 3

FERMI

TPOT
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RF facilities: Operational and Commissioning
(and construction) 4

Melbourne

CERF-NM
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Beam facilities: Preparation

• TU Eindhoven: SMART*LIGHT, ICS
• Tsinghua: VIGAS, ICS
• CERN: AWAKE electron injector
• INFN Frascati: EuPRAXIA@SPARC_LAB, accelerator
• DESY: SINBAD/ARES, deflector
• CHUV/CERN: DEFT, medical accelerator
• Daresbury: CLARA, linearizer
• Trieste: FERMI energy upgrade

VIGAS
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Beam facilities: Preparation 2

EuPRAXIA@SPARC_LAB

Smart*Light
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CLARA, plus klystron modulator installation

Beam facilities: Preparation 3
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Beam facilities: Design studies, initiatives

• CLIC
• CompactLight: EU design study, XFEL

• Feeds into IFAST, COMPAS accelerating structure fabrication
• CERN: HPCI, ICS
• DESY: Deflector for European XFEL



CLIC project meeting 1414 December 2021 W. Wuensch, CERN

Beam facilities: Design studies, initiatives 2

Deflector at EuropeanXFEL?
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Accelerator X-band power sources

• CPI:
• 50 MW
• 59 MW High-efficiency
• 10 MW

• Canon:
• 6 MW
• 8-10 MW High-efficiency
• 20 MW

• BVERI: 50 MW
• Hitachi: Mg2B solenoid



CLIC project meeting 1614 December 2021 W. Wuensch, CERN

New Concepts

• Cryo-copper
• HTS RF components and cavities
• Dielectric
• Short-pulse
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HTS RF cavities

Copper in high electric field region

HTS in high magnetic field region
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CHUV/CERN collaboration on FLASH radiation therapy facility.
Promotional animation  https://videos.cern.ch/record/2295068

https://videos.cern.ch/record/2295068
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Conclusions

• There is now a diverse and dynamic high-gradient and X-band 
technology community.

• Facilities are operating, coming on line, and being prepared.
• New ideas are developing.
• Strong theoretical foundation, not spoken about today
• Please help me complete these lists, I try to keep an overview up 

to date.


