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CompactLight + iFAST
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Objective of CompactLight: “The project aims at making X-ray FELs small and inexpensive enough to be within national
and even university scale, yet with uncompromised scientific potential”.

Focus on Cost, Power consumption and Footprint.

EU Founded H2020 collaboration among 26 institutions
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10 MW, 1.5 ms, @1 KHz

50 MW, 1.5 ms, @100 Hz
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Courtesy M. Diomede
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Objectives: “I.FAST aims to enhance
innovation in the particle accelerator
community,[…]These include, among
others, new accelerator designs and
concepts, advanced superconducting
technologies for magnets and cavities,
techniques to increase brightness of
synchrotron light sources, strategies and
technology to improve energy efficiency,
and new societal applications of
accelerators”.
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Task 7.5: CompactLight accelerating structure prototype

Objective: Build and test, at low and high RF power, two prototypes of the X-
band (12 GHz) accelerating structure designed for the CompactLight project.

Two deliverables:

• D7.5: Construction of the XLS accelerating structure pre-prototype.
Development of production process and RF tests of the pre-prototype (@TRL 6/7)_ Dec23

• D7.6: Construction of the XLS accelerating structure full prototype.
Production process analysis and validation, RF tests of the full prototype (@TRL 7)_Apr25
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- General 
coordination

- Consultancy
- Metrology 
verification 

- RF measurements 
at low and high 

power

- Electro- magnetic 
design of the 

structure
- RF measurements 

at low and high 
power

- Fabrication of 
cells and 
couplers

- Fabrication of 
cells and 
couplers

- Brazing

CompactLight + iFAST
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Task 7.5 Partners
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iFAST prototype on going - Design
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Courtesy M. van den Berg

▪ Optimization of the cooling geometry

▪ Iteration with RF on the deformation

▪ Choice for 4 cooling channels with a diameter of 6 mm 

(similar to CLIC)

▪ Cooling channels slightly asymmetrical to match the RF 

couplers

Thermo-mechanical simulations 



iFAST prototype on going - Design
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RF accelerating structure

RF Structure 
Input – Output RF couplers
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iFAST prototype on going – Mock-up

3 cells tall mock-up 10 cells tall mock-up

Test:
Machinability
Interlocking alignment
Brazing material
Leak tightness

Courtesy COMEB
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iFAST prototype on going – Mock-up



Pedro Morales Sanchez – 20/04/2023

iFAST prototype on going – Mock-up

Nice metrology

- 35um
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iFAST prototype on going – Mock-up

Courtesy TMD

Aiming to test the procedure feasibility to do the 
interlocking shrink fit.

New issue found using the designed jigs and now this is 
being corrected. 

Next try for assembly 21st April for 3 cell tall and second 
trail for next 3rd May.
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iFAST prototype on going – Prototype

Machining progressing for the first 
prototype at VDL

Courtesy M. van den Berg
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Conclusions
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• The work from CompactLight to develop cost-efficient and versatile X-
Band linac has been a success story. We have been able to benefit 
from this in iFAST project.

• There is a good trend into the institutions and industry to further 
develop the works in X-Band.

• Despite the delay we have faced on the Mock-up we are catching up 
doing parallel working thanks to the effort of the whole team with an 
special mention to VDL.
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