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• C-band hybrid RF 

photoinjector for a compact 

100 MeV-class source for 

inverse Compton scattering

• Photoinjector accelerates 

electrons up to 4.5MeV, 

<0.8mm.mrad transverse 

emittance, >200A peak 

current

• Two C-band linacs (5.712GHz)

                     

 

 

 

 

 

  

 

 

  



Laser cleanroom
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Update Cleanroom

BunkerLaser system in three parts:

The laser cleanroom, where the 

source of both UV and IR laser is 

installed.
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Update Cleanroom

Bunker

Low vacuum transport
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Laser system in three parts:

The low vacuum transport at 

~10-3mbar, only composed of 3” 

mirrors.
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Update Cleanroom

Bunker

Bunker’s installation
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Laser system in three parts:

The bunker, where laser 

breadboard, imaging setup and 

diagnostics are installed.
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IR and UV lasers



Single bunch operation7
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Laser simulations
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Laser simulations done with 

Zemax OpticStudio.

• Ability to create lenses 

corresponding to catalogues 

• Compute beam size as a 

function of the beam 

parameters and optics used

• Generate a cross-section 

view of the optical system
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Laser simulations
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UV beamline
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: waveplate

: FHG module

: mirror

: motorized mirror

: convergent lens

:divergent lens

: reference iris

: imaging iris : power meter

: beam profiler : photocathode

Cleanroom
Vacuum 

transport

Bunker’s 

breadboard
Accelerator’s 

vacuum

• From the FHG module to the photocathode, we are going through 14 mirrors, 4 lenses, 2 beam sampler 

and a total of ~10.5m of distance

• Most of the transport under vacuum

• Ability to measure UV energy, beam position
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IR beamline
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: FHG module

: mirror

: motorized mirror

: convergent lens

:divergent lens

: reference iris

: imaging iris : power meter

: beam profiler: Interaction point

Cleanroom
Vacuum 

transport

Virtual IP 

diagnostic
Interaction

region
Dump

Diagnostic

• From the split between IR and UV to the interaction point, we will be going through 18 mirrors, 4 lenses, 

1 beam sampler and a total of ~15m of distance (UV + 4365.5 mm +/- 5 mm)

• Half of the transport is the vacuum transport

• Ability to measure IR energy, beam position
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Laser cleanroom



Laser cleanroom
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Laser cleanroom ISO5, 5x4m:

• Temperature controlled environment

• Low dust presence and laminar flow

• 8’x4’ Optical damped table

• Laser enclosure

Picosecond Yb:YAG amplifier:

• Up to 23mJ delivered at 1030nm

• Up to 100µJ delivered at 257nm

• Repetition rate adjustable from 1 to 120Hz

• < 2ps pulse width

• < 10µrad rms pointing stability

• Full synchronization capabilities

 

CompressorAmplock

AmplifierFHG

Laser 
oscillatorBeam

profiler

22nd – July – 2024



16 Cleanroom’s setup

• UV beam expanding for transport

• UV motorized mirror for real time beam 

position correction

• IR beam expanding for transport

• IR long path travelled and delay stage 

to adjust the transport length 

RadiaBeam Technologies

Div. lens

Conv. lens

Motorized 

mirror

FHG Waveplate

Beam splitter
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Laser transport



Low vacuum transport
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Update Cleanroom

Bunker

Viewpoint

• Pneumatic valves

• Low vacuum

• Nitrogen purge
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Bunker’s setup



Photocathode breadboard (UV)
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• Cover has been mounted

• Beam aligned 

• UV beam injected in accelerator

Virtual 

photocathode

1st image iris

Energy

meter

Photodiode
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Photocathode breadboard (UV)
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• Injection polished 

aluminum mirror 

45degree angle

• Only horizontal 

reflection angle 

adjustable
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22 1st iris image (UV laser - bunker)
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FHG output

imaged

Imaging 

mask

Mask 

imaged

1mm iris 

imaged 
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Interaction Point (IP) breadboard (IR)
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• IP chamber in three parts

• Insertable mirrors

• Insertable and motorized alignment iris 

(30µm)
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Interaction Point breadboard (IR)
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• Aluminum enclosure

• Acrylic top

• Flexible PVC curtains
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Interaction Point alignment

16th – May – 2024 RadiaBeam Technologies

25

• IR beam aligned through the IP chamber

• Beam profiler installed at the virtual 

interaction point and after the IP chamber

• Interaction point lenses mounted and 

aligned in respect with the initial beam

❖ Goal 40-48µm beam diameter (1/e2)

➢ Achieved 64.1µm vertically and 73.7µm 

horizontally



Interaction Point features
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Interaction Point features
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• Goal 40-48µm beam diameter 

(1/e2) or 10-12µm (σ)

• Achieved 64.1µm vertically and 

73.7µm horizontally or σ = 17.26µm
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Thank you



Beam shape
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Infra-red beam Ultra-violet beam (after FHG)
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